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(g) Imidazole derivatives and pharmaceutical compositions containing the same. 

@ The present invention provides a novel imidazole derivative having the chemical formula I : 
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These compounds are useful for preventing or treating hypertension or congestive heart failure and 
have high activity, rapid action upon intravenous injection, good oral absorbtion, low toxicity, and 
long-lasting action. Also provided are pharmaceutical compositions which contain these compounds. 
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The present Invention relates to a novel Imidazole derivative or a pharmacologically acceptable ester or 
saltthereof and a pharmaceutical composition for preventing or treating hypertension, congestive heartfailure, 
5 renal failure, glaucoma or hyperuricemia which contains the same as an active ingredient 

BACKGROUND OF THE INVENTION 

It is widely known that Renin-Angiotensin-Aldosterone system is closely connected with hypertensive 
10 pathogenesis through control of blood pressure and the water/electrolyte balance. Prevention and treatment 
of hypertension including essential hypertension and further congestive heartfailure by controlling this system 
have been studied for a long time. As the controlling methods, there are Q inhibition of synthesis or secretion 
of renin which is thought to be situated at the most upstream position of the system, ii) renin-inhibition of the 
conversion of the renin substrate (angiotensinogen) to angiotensin (I), iii) inhibition of the angiotensin convert- 
15 ing enzyme (ACE) which converts angiotensin (I) into angiotensin (II) having strong vasoconstriction action, 
aldosterone secretion stimulating action, sympathetic nerve function promoting action and the like, iv) block- 
ade of angiotensin (II) receptor, v) activation of angiotensinase to accelerate the degradation of the produced 
angiotensin (II). 

Among them, the study of ACE inhibitors is most advanced, and many drugs have been used for preventing 
20 or treating hypertension or congestive heart failure. However, since the ACE inhibitors are not selective and 
act toward other systems such as kallikleirt-kinin system and the like, there is a clinical problem in that side 
effects such as skin rash and dry cough occur frequently. For this reason, many attempts to develop a renin 
inhibitor which is thought to be more selective have been tried but none have been successfully marketed. 
On the other hand, since salarasin obtained by modifying the terminal part of angiotensin (II) has been 
25 found to have the antagonism to the receptor of angiotensin (II) by D.T.Pals et al., the study on a receptor an- 
tagonist (hereinafter referred to as Ang-ll antagonist) has begun. Studies are directed to search for a nonpep- 
tidic compound without partial agonist activity which can be administered orally, and has long-lasting action. 
The first reports are found in JP-A 54-148788, JP-A 56-71073, JP-A 57-98270 and JP-A 58-157768, but the 
pharmacological activity is about 1/10000 of the practical level. An increase in this activity to a practical level 
30 was first reported in EP-A 0253310 and EP-A 0291969, and the compound called as Dup753 is currently in 
clinical tests. 
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However, since this compound is usually produced as a mixture of regio-isomers (where the ratio depends 
on the reaction conditions), Dup753 can not be selectively synthesized unless a special process is used, and 
this is thought to be a problem for mass production. On the other hand, it has been recognized that an addition 
so of a hydrophilic group on the 5-position of the imidazole ring is effective for increasing the pharmacological 
activity. This working hypothesis was compelled to be significantly modified by the finding of benzimidazoles 
shown in EP-A 0392317 (also reported in EP-A 0400835 and EP-A 0399732 later) and imidazopyridines (see 
EP-A 0399731, EP-A 0400974 and EP-A 01 41 5886). 
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is In addition, the present inventors have found that imidazobenzoquinones shown by the following formula 
have higher angiotensin (II) antagonist action and also have the vasodepressor activity in vivo tests, and f fled 
a patent application (Japanese patent application No. 3-102639, 3-140057 and 3-205879). 
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dazobenzoqu i nones 



On the other hand, there have been reported many compounds possessing a fused imidazole structure 
with a nitrogen containing saturated and/or unsaturated cyclic compound. For example, Warner Lambert has 
35 been reported the following compound (EP-A 245637). 



R 1 



40 




45 

R*=-CH 2 OR, -CH 2 NR2, -CHO, CN, -COjR 
However, WL-19 reported therein has the selective affinity to different type Ang-ll receptors and the vaso- 
pressor activity is far from practical use [Chang et al., Mol. Pharmacology, 24, 347 (1990)]. Merck has been 
reported a wide group of compounds as shown in the following (EP-A 400974, W091/11999), and further a 7- 
50 membered (EP-A 401030) or 5-membered (EP-A 407102) nitrogen containing saturated compound. 
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In particular, the compound wherein the fused ring is of the formula: 

0 R R O 0 O 

II I I II II II 

-C-N-N-C- and -C-N=N-C- 

which is disclosed in EP-A 400974 and W091/11999 has a problem both in terms of stability and activity, in 
particular, in vivo activity, oral absorbability, weak hypotensive action and short duration of action, etc. 

Takeda has been reported the following compound including a compound wherein the fused ring is of the 
formula: 

R O R O 
I II I II 
-N-C-N-C- 

(EP-A 430300). 



40 




Searle has been reported the following imidazopyridazine derivatives (W091/19715). However, when R 1 
and/or R 2 are hydroxy group in the compound, formation of 



so 



O H H O 

II I I II 
-C-N-N-C- 



55 bond via keto ?=* enol tautomerismcan be also considered. The structure of the Searle compounds is as follows: 



vISOOCID: <£P 0S4O209A1_l_> 




The following compound reported by Roussel Uclaf (EP-A461040) includes 

R OH 
I I 
-C=N-N=C- 

20 

as the A ring. Also in this case, formation of 



R HO 
I I II 

-C=N-N-C- 



via keto *± enol tautormerism can be considered 



35 




40 PROBLEMS TO BE SOLVED BY THE INVENTION 

The present inventors have attempted to find a novel Ang-ll antagonist as an agent for preventing or treat- 
ing hypertension, congestive heart failure, renal failure, glaucoma or hyperuricemia, and studied drugs which 
have good stability, high activity, rapid manifestation of action upon intravenous injection, good oral absorbtion, 
45 low toxicity and long-lasting action. As a result, it has been found that novel imidazole derivatives having certain 
bridgehead hydrazine derivatives are effective. Thus, the present invention has been completed. 

INFORMATION DISCLOSURE 

50 As described above, there have been reported many compounds possessing a fused imidazole structure 
with a nitrogen containing saturated and/or unsaturated cyclic compound, see, EPA245637; EPA 400974; WO 
91/11999; EPA 401030; EPA 407102; EPA430300; WO 91/19715 and EPA 461040. 

SUMMARY OF THE INVENTION 

55 

The present invention provides an imidazole derivative represented by the general formula I: 
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wherein R 1 is 

(a) hydrogen atom, 

(b) C r C e alky! group, 

(c) C r Ce alkoxy group, 

(d) CVCg alkyfthio group, 

(e) d-C 8 alkytamino group, 
(0 Cj-Cg alkenyl group, 

(g) Ci-Cg alkynyl group, 

(h) -CF 3 group, 

(0 CVCio aryl group, or 
(j) Ce-C 10 araJkyl group; 
Ris 

(a) hydrogen atom, or 

(b) a group selected from the following groups; 



wherein each occurrence of X 1 , X 2 and X 3 is independently selected from 

(a) hydrogen atom, 

(b) halogen atom, 

(c) C r C 8 alkyJ group, 

(d) C r C 8 alkoxy group, 

(e) nitro group, 

(f) cyano group, 

(g) 1H-tetrazol-5-yl group or an alkali metal salt thereof, 

(h) -C0 2 R 7 group, 

(i) -CONR'R- group, 

0*) -CONHSC^R* group, 

(k) an amino group, 

(I) -NHSO2CF3 group 

(m) -SO3H group, or 

(n) a moiety selected from the following: 






0 0 



II II 
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C0 2 R 7 



gio 



-0~CH 




R 11 



R 12 
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>rein Y is 

(a) cyano group, 

(b) 1 H-tetrazol-5-yi group or alkali metal salt thereof, 

(c) -C0 2 R 7 group, 

(d) -CONR'R" group, 

(e) -CONHS0 2 R 8 group, 

(f) an amino group, 

(g) -NHS0 2 CF 3 group, or 

(h) -S0 3 H group; 

wherein each occurrence of R 2 , R 3 , R 4 and R 5 is independently selected from 

(a) hydrogen atom or 

(b) Ci -C 8 alkyl group, or 

(c) R 2 and R 3 , or R 4 and R 6 taken together form a =0 bond; 
R 8 Is 

(a) hydrogen atom, 

(b) halogen atom, 

(c) C r C 8 alkyl group, 

(d) -CF 3 group, or 

(e) -CF2CF3 group; 
R^ls 

(a) hydrogen atom, 

(b) alkali metal atom, or 

(c) Ct-C 8 alkyl group; 

wherein each occurrence of R' and R" is independently 

(a) hydrogen atom, or 

(b) Cn-Cs alkyl group, or 

(c) R' and R" are taken together to form an alicyclic structure; 
R*is 

(a) C, -C 8 alkyl group, 

(b) CVC 10 cycloalkyl group, or 

(c) Ce-C 10 aryl group; 
R»is 

(a) Ci-Cs alkyl group, 

(b) Ci-Ca alkoxy group, 

(c) Ce-C 10 cycloalkyl group, 

(d) Ce-Cto cydoalkoxy group, 

(e) CVC 10 aryl group, or 

(f) Ce-C 10 aryioxy group; 

R 10 , R 11 and R 12 are independently 

(a) hydrogen atom, 

(b) halogen atom, 

(c) Ci-Ce alkyl group, 

(d) Ci-Ca alkoxy group, 

(e) nitro group, 

(f) cyano group, 

(g) -C0 2 R 7 group, or 

(h) -CONR'R" group; 
-p- is 

(a) A-B-C-D-, 

(b) A-B=C-D, or 

(c) A=B-C=D; wherein A or D may be absent or present and 
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wherein A-B-C-D, A-B=C-D or A=B-C=D represents, when A or D is not present, B-C-D, B=C-D, B-C=D, A-B- 
C, A-B=C or A=B-C, wherein these moieties are: 

(a) -CH(R^)-CH(R^}-CH(R^ f 

(b) -C(R 13 )=C(R")-C(Ri5)- 

(c) -CH(R«)-C(R 14 )=C(Ri5)., 

(d) -CH(R*3)-CH(R1 4 )-C(=0)-, 

(e) -C{=0)-CH(R^)-CH(Ri4-. or 

(f) -CH(R'3)-C(=0)-CH(Ri«)-, or 

represents, when A and D are present, as A-B-C-D-, A-B=C-D or A=B-C=D, wherein these moieties are: 

(a) -C(R13)(R1«)-CH(R^)-CH(R 15 )-C(R17)(R18)-. 

(b) .CtR^JCR^CtRi^CCR^-CCR^tR")-, 

(c) -C<R^)=C(R u )-CH(Ri5)=C(Ri7)-, 

(d) -C(=0)-CH(R 14 )-CH(Ri5)-C(R^(Ri»)- t 

(e) -C(R 13 )(R 1C )-C(=0)-CH(R 1 5)-C(R17)(R18)-, 

(f) -C(R«)(R 1 «)-CH(R^)-C(=0)"C(Ri7)(R«)-, ^ 

(g) -C(R 1 3)(R1«)-CH(R^)-CH(R 15 )-C(=0)-; 

wherein each occurrence of R 13 , R 14 , R 15 , R 16 , R 17 and R 1fl is independently 

(a) hydrogen atom. 

(b) 0,-Ce alkyl group, 

(c) C r C e fluoroalkyl group, 

(d) -CtR'XR-J-OR 19 group, 

(e) -(Chyj-COzR 7 group, 

(f) -(CHJj-CN group, 

(g) -(CH^C^OJR' group, 

(h) -(CH^jCONR'R" group, or 

(0 -(CHJj-Aryl group wherein j is 0, 1 or 2, or 

(j) wherein R 16 and R 18 may be taken together to form -(CHJr group, wherein i is 1, 2 or 3; wherein Aryl 
is 

(a) phenyl group, 

(b) pyridyl group, 

(c) pyrimidinyi, 

(d) pyridazinyl group, 

(e) furyl group, 

(f) thienyl group, 

(g) pyrazolinyi group, 

(h) oxazolyl group, 

(i) thiazolyl group, 

(j) oxadiazdyi group or 
(k) isoxazolyi group; or 

(I) any of the foregoing groups substituted with 

(i) halogen atom, 

(ii) Ci-Ca alkyl group, 

(iii) hydroxy group, 

(iv) Ci-Ca alkoxy group, 

(v) nitro group, or 

(vi) cyano group; 
wherein R 1 * is 

(a) hydrogen atom, or 

(b) Ci-Ca alkyl group optionally substituted with hydroxy group or ether group; 
or a pharmacologically acceptable ester or salt thereof; 

as well as a pharmaceutical composition for preventing or treating hypertension, congestive heart failure, 
renal failure, glaucoma or hyperuricemia which comprises as an active ingredient an imidazole derivative 
of the general formula [I] or a pharmacologically acceptable ester or salt thereof. 

EFFECT OF THE INVENTION 

Surprisingly, the present invention provides novel imidazole derivatives which can be used for preventing 
or treating hypertension, congestive heart failure, renal failure, glaucoma or hyperuricemia The pharmaceut- 
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ical compositions of the present invention which contain these compounds have high activity, rapidly mani- 
fested action upon intravenous injection, good absorbability into the body upon oral administration, low toxicity, 
and long-lasting action. 

The general formula [I] can be represented, depending upon the group -P-, by the following formula [la], 
5 pb] or Pc]. 




[la] [lb] [Ic] 

15 

An imidazole derivative wherein R is hydrogen, represented by the general formula [lla] [lib] or pic]: 




[na] [nb] (nc) 

25 

wherein R 1 , R 2 , R 3 , R 4 , R 6 and A-B-C-D are as defined above, is useful as an intermediate for synthesizing 
the compound represented by the general formula [I] because the intermediate can be reacted with vinous 
substituted or unsubstituted benzyl halide or biphenylmethyl halide and the like in the presence of a base. 
30 In addition, an imidazole derivative wherein R is substituted or unsubstituted phenylmethyi group, repre- 

sented by the general formula [Ilia], [1Kb] or [If to]: 



35 



40 




[la] [nib] [Ic] 

wherein R 1 , R 2 , R 3 , R* R 6 , X 1 , X 2 , X 3 and A-B-C-D are as defined above, is a useful intermediate for synthe- 
sizing the compound represented by the general formula [I] because the intermediate can be debenzylated 
into the compound represented by the general formula [lla], [lib] or [lie] wherein R is hydrogen using vinous 

so methods, for example, by hydrogenolysis, metal reduction, oxidative degradation and the like. 

The carbon atom content of the carbon containing moieties is indicated by a prefix "CpC/ wherein T is 
the lowest number of carbon atoms and "j" is the highest number of carbon atoms. 

As the lower alky! group represented by R 1 in the general formula [I], there are alkyl groups having from 
1 to 8 carbon atoms, for example, methyl, ethyl, n-propyl, isopropyl, n-butyf, isobutyl, t-butyl, n-pentyl, isoamyl, 

55 n-hexyf, n-heptyi, n-octyl and the like. As the lower alkoxy group represented by R 1 , having from 1 to 8 carbon 
atoms there are methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, t-butoxy, n-pentoxy, isoamy- 
loxy, n-hexyloxy, n-heptyloxy, n-octyloxy and the like. As the lower alkylthio groups having from 1 to 8 carbon 
atoms represented by R 1 , there are methylthio, ethylthio, n-propylthio, isopropyithio, n-butylthio, n-pentylthio, 



9 



EP0 540 209 A1 

n-hexylthio, n-heptylthio, n-octylthio and the like. As the lower alkyiamino group having from 1 to 8 carbon 
atoms represented by R 1 , there are methylamino, dimethylamino, ethylamino, diethylamino, n-propyl amino, 
di(n-propyl)amino, isopropylamino, n-butylamino, n-pentylamino, pyrrolidino, piperidino, piperazino, morpho- 
lino and the like. As the lower alkenyl group having from 1 to 8 carbon atoms represented by R 1 , there are 

5 vinyl, 1-propenyl, 2-propenyl, 2-methyi-1-propenyl, 1-butenyl, 2-butenyl, 1-pentenyl, 2-pentenyl, 1-hexenyl, 1- 
heptenyt, 1-octenyl and the like. As the lower alkynyl group having from 1 to 8 carbon atoms represented by 
R 1 , there are an acetylene group, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 1-hex- 
ynyl, 1-heptynyl, 1-octynyl and the like. As the aryl group or aralkyl group represented by R 1 , there are aryl 
groups or aralkyl groups having from 6 to 10 carbon atoms, for example, phenyl, naphthyl, benzyl, phenethyi, 

10 3-phenylpropyl, 4-phenylbutyl and the like. These aryl or alkyl groups may be optionally substituted by sub- 
stituents such as lower alkyl group or lower alkoxy group described above, or halogen atom, nitro group, cyano 
group and the like. 

In the general formula [I] of the compound of the present invention, when R is substituted or unsubstrtuted 
phenylmethyl group, the examples of halogen atom defined by X 1 , X 2 and X 3 are fluorine, chlorine, bromine 

is and iodine and the examples of lower alkyl group and lower alkoxy group are as defined above. When X 1 , X 2 
and X 3 are 1 H-tetrazoI-5-yl group, the examples of alkali metal salt thereof are sodium salt, potassium salt and 
the like. When X 1 , X 2 and X 3 are -C0 2 R 7 group, the examples of R 7 in the group are hydrogen atom, alkali 
metal such as lithium, sodium, potassium and the like, and alcohol ester group of the above defined lower alkyt 
group and the like. When X 1 , X 2 and X 3 are -CONR'R", the examples of -NR'R" in the group are amino, me- 

20 thylamino, dimethylamino, ethylamino, diethylamino, n-propylamino, di(n-propyl)amino, diisopropylamino, di- 
butylamino, pyrroiidinyl, piperazino, morphofino and the like. The examples of R 8 in the -CONHS0 2 R 8 group 
are methyl, trifluoromethyl, ethyl, n-propyl, n-butyl, isobutyl, t-butyl, cyclopentyl, cyclohexyi, phenyl and the 
like. When X 1 , X 2 and X 3 are a group selected from the following groups: 



30 
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40 , Y and R 7 are as defined above. The lower alkyl group and lower alkoxy group represented by R fl are as defined 
above. When R 9 is cycloalkyi group or cycloalkoxy group, 5 to 7-membered ring compounds such as cydo- 
pentyl, cyclohexyi, cydoheptyi are induded. The examples of aryl group and aryloxy group represented by R* 
are the substituted or unsubstituted phenyl compounds such as phenyl, p-hydroxyphenyl, p-carboxyphenyi, 
o-nitrophenyl and the like. When R 10 , R 11 and R 12 are lower alkyl group, lower alkoxy group, -C0 2 R 7 group or 

45 -CONR'R" group, the examples of them are as defined above. When R is substituted biphenylmethyl group 
in the general formula [I], the examples of alkali metal salt of 1 H-tetrazol-5-yi as a substituent Y are sodium 
salt, potassium salt and the like. When Y is -C0 2 R 7 group, -CONR'R* group or-CONHS0 2 R 8 group, R 7 , -NR'R" 
and R 8 in these groups are as defined above. When R is represented by the fdlowing formula: 



55 




in the general formula [I], the examples of halogen atom and lower alkyl group represented by R 6 , alkali metal 
salt of 1 H-tetrazol-5-yl represented by Y, and R 7 , NR'R' and R 8 in -CC^R 7 group, -CONR'R" group and -CON- 

10 
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HS0 2 R 8 group represented by Y are as defined above. 

In the general formula [I] in the present invention, when R 2 , R 3 , R 4 and R* are lower alkyi group, the ex- 
amples of them are an alkyl group having 1 to 8 carbon atoms, for example, methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, t-butyl, n-pentyl, isoamyl, n-hexyl, n-heptyi, n-octyl and the like. 

In the general formula [I] in the present invention, when R 13 , R 14 , R 16 , R 16 , R 17 and R 18 in the A-B-C-D 
group are a lower alkyl group, examples of them are an alkyl group having from 1 to 8 carbon atoms, for ex- 
ample, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, n-pentyl, isoamyl, n-hexyl, n-heptyl, n-octyl 
and the like. When R 13 , R 14 R 16 , R 16 , R 17 and R 18 are lower f luoroalkyl group, the examples of them are tri- 
fluoromethyi, 2,2,2-trifluoroethyt, pentafluoroethyl and the like. When R 13 , R' 4 , Ri«, R™ R" and R 18 are - 
(CH^COaR 7 , -(CH2) r C(=0)R' f -C(R')(R")-OR'» or -(CHACON R'R", R 7 , R' and R" in these groups are as de- 
fined above. 

Examples of compounds represented by the general formula P] are as follows: 

1) 2-methyl-6,7-dimethyt-5,6,7,8-tefrahydro-1H^ 

2) 2-ethyl-6,7-dimethyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dlone, 

3) 2-n-propyl-6 f 7-dimethyl-5,6,7,8-tetrahydro-1 H-1 .S^a.aa-tetraza-cydopentanaphthalene-^g-dione, 

4) 2-n-butyl-6,7-dimethy1-5 t 6,7,8-tetrahyd^ 

5) 2-n-pentyl-6,7-dimethyl-5,6 f 7,8-tetrahydro-1H-^^ 

6) 2-n-hexyl-6,7-dimethyl-5,6 t 7,8-tetrahydro-1r^ 

7) 2-methyt-5,8-dihydro-6,7-dimethyl-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione f 

8) 2-ethyl-5 t 8-dihydro-6,7-dimethyl-1H-1,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione t 

9) 2-n-propyl-5,8-dihydro-6,7-dimethyl-1r^1,3,4a,8^^ 

10) 2-n-butyl-5,8-dihydro-6,7-dimethyl-1H-1,3,4a,8a-tetraza-cydopentanaphthalene-4 t 9-dione v 
11} 5 ( 8-dihydro-6,7-dimethy1-2-n-pentyl-1H-1,3,4a,8a-tetraza-cydopentanaphthalene-4 t 9-dione, 

12) 5,8-dihydro-6,7-dimethyl-2-ri-hexyMH-1,3,4^^ 

1 3) 2-ethyl-5,4,7 r 8 f -tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4 f 9-dione, 

14) 2-n-propyl-5,6,7 f 8-tetrahydro-1 H-1 ,3,4a,8a-tetra2a-cyclopentanaphthalene-4,9-dlone, 

1 5) 2-n-butyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanapht halene-4,9-dione, 

1 6) 2-n-pentyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

17) 5,8-dihydro-2-ethyl-1H-1,3 f 4a,8a-tetraza-cydopentanaphthalene-4,9-dione t 

18) 5,8-dihydro-2-r^propyl-1H-1,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

1 9) 2-n-butyl-5,8-dihydro-1H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dlone f 

20) 5,8-dihydro-2-rvpentyl-1H-1,3,4a,8a-tetiBza-cydopentanaphthalene-4 v 9-dlone, 

21) 4,9-dtoxo-2-n-propyl-5,6,7,8-tetrah acid, 

22) 2-n-butyl-4,9-dioxo-5,6,7,8-tetrahydro-1H-1,3,4a,8a-tetra^ acid, 

23) 4,9-dtoxo-2-n-penty^5,6 t 7,8-tetrah acid, 

24) ethyl 4,9-dioxo-2-n-propyl-5,6,7 ( 8-tetrahydro-1H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-8-car- 
boxylate, 

25) ethyl 2-n-butyl-4,9-dioxo-5 t 6 f 7,8-tetrahydro-1 H-1 ,3,4a,8a-tetra2a-cydopentanaphthalene-8-carboxy- 
late, 

26) ethyl 4,9-dioxo-2-n-pentyl-5,6,7,8-tetrahydro-1 H-1, 3,4a,8a-tetraza-cydopentanaphthaIene-8-carbox- 
ytate, 

27) ethyl 4,9-dioxo-2-ethyl-5-methyl-5,6,7,8-tetrahydro-1 H-1, 3,4a, 8a-tetraza-cydopentanaphthalene-8- 
carboxylate, 

28) ethyl 4,9-dioxo-5-methyl-2-n-propyl-5 l 6,7,8-tetrahydrD-1 H-1 , 3,4a,8a-tetraza-cydopentanaphtha- 
lene-8-carboxylate, 

29) ethyl 2-n-butyl-4,9-dioxo-5-methyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene- 
8-carboxyiate, 

30) ethyl 4,9-dioxo-2-ethyl-5-methyi-1 H-1 ,3,4a,8a-tetra2a-cydopentanaphthalene-8-carboxylate, 

31) ethyl 4,9-dioxo-5-methyl-2-^propyMH-1,3,4a,8a-tetraza-cydope 

32) ethyl 2-n-butyl-4,9-dioxo-5-methyl-1H-1 f 3 f 4a,8a-tetra2a-cydopentanaphthalene-8-carboxylate, 

33) 5,8-dihydrc>-4,9-dioxo-2-ethyM^ add, 

34) 5,8-dihydro-4 t 9-dioxo-2-n-propyl-1H-1,3,4a,8a^^ 

35) 2-n-butyl-5,8-dihydro-4 f 9-dioxo-1 H-1 t 3,4a f 8a-tetraza-cydopentanaphthalene-7-carboxylic add, 

36) 5,8-dihydro-4,9-dioxo-2-n-pentyl-1 H-1 ,3,4a,8a-tetra2a-cydopentanaphthalene-7-carboxylic acid, 

37) ethyl 5,8-dihydro-4,9-dioxo-2-n-propyl-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-7-carboxylate, 

38) ethyl 2-n-butyl-5,8-dihydro-4,9-dioxo-1H-1,3,4a,8a-te^ 

39) ethyl 4,9-dioxo-2-ethyl-5,6,7,8-tetrahydro-1H-1,3,4a,8a-tetraza-cyclopentanaphthalene^ 
late. 
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40) ethyl 4,9-dioxo-2-n-propyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-7-car- 
boxylate, 

41) ethyl 2-n-butyl-4 i 9-dioxo-5,6 l 7 f 8-tetrahydro-1H-1 ^a.Sa-tetraza-cydopentanaphthalene^-carboxy- 
late, 

42) ethyl 4,9-dioxo-2-n-propyl-1 H-l.a^a.Sa-tetraza-cyclopentanaphthalene-Z-carboxylate, 

43) ethyl 2-n-butyl^ ( 9-dioxo-1H-1 l 3 f 4a i 8a-teti^a-cydopentanaphthalene-7^art)OxylatB l 

44) 2-methyl-5,6,7,8-tetrahydro-H(2'-(1 H-tetrazol-5-yl)biphenyi-4-yl)methyl]-1H-1 ,3,4a,8a-tetraza-cy- 
dopentanaphthalene-4,9-dione, 

45) 2-ethyl-5,6J,8-tetrahydro-1-K2'-(1 H-tetrazd-5-yl)biphenyl^yl)methyl}.1H-1,3,4a,8a-tetraza^doperv 
tanaphthalene-4,9-dione, 

46) 2-n-propyl-5,6,7.8-tetrahydro-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyl]-1H-1 ,3,4a,8a-tetraza-cy- 
dopentanaphthalene-4,9-dione, 

47) 2-n-butyl-5,6,7,8-tetrahydro-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyl]-1 H-1 ,3,4a,8a-tetraza-cy- 
dopentanaphthalene-4,9-dione, 

48) 2-n-pentyl-5,6 l 7 i 8-tetrahydro-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyll-1H-1 ,3,4a,8a-tetraza-cy- 
dopentanaphthaIene-4,9-dione, 

49) 6J-dimethyl-2-ethyl-5,6,7,8-tetrahydro^^^ 
tetraza-cydopentanaphthalene-4,9-dione, 

50) 6,7-dimethyl-2-n-propyl-5,6 J,8-tetrahydro-1-[(2'-(1H-tetra2ol-5-yl)biphenyl-4.yl)methyl].1 H-1 ,3,4a,8a- 
tetraza-cydopentanaphthalene-4,9-dione, 

51) 2-n-butyl-6,7-dimethyl-5,6,7,8-tetrahydro-1-[(2^ 
8a-tetraza-cydopentanaphthalene-4,9-dione f 

52) 4,9-dioxc-2-ethyl-5,6J,8-tetrahydrc~1^^ 
raza-cydopentanaphthalene-7-carboxylic add, 

53) 4 f 9-dioxo-2-n-propyl-5 f 6J,8-tetrahydro-1-[(2 , -(1H-tetra20l-5-yl)blphen 
tetra2a-cydopentanaphthalene-7-carboxyllcadd, 

54) 2-n-butyl-4,9-dioxo-5,6,7,8-tetrahydro-1^^ 
tetraza-cydopentanaphthalene-7-carboxyltc add, 

55) 4.9-dtoxo-2-ethy^5-methyl-5 f 6J,8-tetra^ 
4a,8a-tetraza-cydopentanaphthalene-8-carboxylic add, 

56) 4,9-dioxo-5-methyl-2-n-propyl-5,6J t 8-tetrahyd^ 
3,4a,8a-tetraza-cydopentanaphthalene-8-carboxy1ic add, 

57) 2-rvbutyl-4,9-dioxo-5-methyl-5,6,7 f 8-te^ 
3,4a,8a-tetraza-cydopentanaphthalene-8-carboxylic add, 

58) 4,9Klioxo-5-methyl-2-n-penty!-5,6J^ 
3 f 4a,8a-tetraza-cydopentanaphthalene-&-carboxy1ic add, 

59) 5,8-dihydro-4 f 9-dioxo-2-ethyl-5-methy1-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methy»]-1 H-1 ,3,4a,8a- 
tetraza-cydopentanapht halene-8-carboxytic add, 

60) 5,8-dlhydro-4,9-dioxo-5-methyl-2-n-propyl-1-|(2'-(1H-tetra2ol-5-yl)biphen^ 
8a-tetraza-cydopentanaphthalene-8-carboxylic acid, 

61) 2-n-butyl-5,8-dihydro-4,9-dioxo-^ 
8a-tetraza-cydopentana pht halene-8-carboxyl ic add, 

62) 5,8-dihydro-4 f 9-dloxo-5-methyl-2-n-pentyl-1-[(2'-(1 H-tetrazol-5-y1)biphenyl-4-yl)methyl]-1 H-1 ,3,4a, 
8a-tetraza-cydopentanaphthaIene-8-carboxylic add, 

63) S.S-dihydro^^dioxo^-n-propyl-l^ 
cydopentanaphthalene-7-carboxyllc add, 

64) 2-n-butyl-5,8-dihydro-4,9-dioxo-1-^ 
cydopentanaphthaiene-7-carboxylic add, 

65) 5,8^ihydro-4 t 9-dioxo-2-n-pentyM-[(2'-(1H^ 
cydopentanaphthalene-7-carboxylic add, 

66) 5,8-dihydro-6,7-dimethyl-2-ethyl-1-[(2'-(1 H-tetrazol-5-yl)blphenyU-yl)methyl]-1H- 1 ,3,4a,8a-tetraza- 
cydopentanaphthaJene-4,9-dione, 

67) 5,8-dihydro-6J-dimethyl-2-n-propyl-H^^ 
raza-cydopentanaphthalene-4,9-dione, 

68) 2-n-butyl-5,8-dihydro-6,7-dimethyl-1-t(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methylJ-1 H-1 ,3,4a,8a-tetra- 
za-cydopentanaphthalene-4,9-dione, 

69) 5,8-dihydro-6,7-dimethyl-2-n-pentyl-1^^ 
ra2a-cydopentanaphthalene-4,9-dione, 
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70) 5,8-dihydro-2-n-propy1-1-[(2'-(1H-te^^ 
tanaphthalene-4,9-dione, 

71) 2-n-butyl-5,8-dihydro-1-[(2H1H-t^ 
naphtha!ene-4 f 9-djone, 

72) 5,8-dihydro-2-n-pentyl-1-[(2'-(1H-tetrazoL^ 
tanaphthaIene-4,9-dione, 

73) 2-n-propyl-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyl]-1 H-1 ,3,4a,8a-tetraza-cydopentanaphtha- 
Iene-4 f 9-dione, 

74) 2-n-butyM-[(2'-(1H-tetrazol-5-yl)bip^ 
lene-4,9-dione, 

75) 2-n-pentyl-1-[(2^1H-tetrazol-5-y!)biphenyl-4^ 
lene-4,9-dione, 

76) 6J-dimethyl-2-ethyl-1-[(2'-(^ 
tanaphthaJene-4,9-dione, 

77) 6,7-dimethyt-2-n-propyl-1-[(2X1H-tetrazoI-5-yO^^ 
pentanaphthalene-4,9-dione, 

78) 2-n-butyl-6,7-dimethyl-1-[(241H-tetrazo 
tanaphthalene-4,9-dione, 

79) 6,7«dimethyl-2-n-pentyl-1-[(2S1H-teta^^ 
pentanaphthalene-4,9-dione, 

80) 4,9-dioxo-2-ivpropyl-1-[(2-(1H-tetrazol-5-yf)bfa^ 
naphthalene-7-carboxylic acid, 

81) 2-n-butyl-4,9-dioxo-1-[(2X1H-teta^^ 
tanaphthaJene-7-carboxylic acid, 

82) 4,9-dioxo-2-n-pentyl-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyll-1 H-1 ,3,4a,8a-tetraza-cydopenta- 
naphthalene-7-carboxylic acid, 

83) 4,9-dioxo-5-methyl-2-n-propyl-1-^ 
cyciopentanaphthalene-8-carboxyiic acid, 

84) 2-n-butyl-4, 9-dioxo-5-methyl-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyl]-1 H-1 ,3,4a, 8a-tetraza-cy- 
dopentanaphthalene-8-carboxylic acid, 

85) 4,9-d toxo-5-methyl-2-n-pentyl-1-[(2'-(1 H-tetrazol-yl-5)biphenyl-4-yl)methyIl-1 H-1 ,3,4a,8a-tetraza-cy- 
dopentanaphthalene-8-carboxylic acid, 

86) 2-ethyi- 1 f 5,6,8-telrahydro-1 -[(2'-(1 H-tetrazol-5-yl)biphenyi-4-yl)met hyQ-1 H-1 ,3,4a,7a-tetraza-s-inda- 
cene-4,8-dione, 

87) 2-n-propyl-1.5,6,8-tetrahydro-1-[(2'-(1H-tetrazol-5-yl)biphenyl-4-yOmeth 
indacene-4,8-dione, 

88) 2-n-butyM ,5,6.8-tetrahydro-l -t(2'-(1 H-tetrazd-5-yi)biphenyl-4-y1)methyi]-1 H-1 ,3.4a,7a-tetraza-s-in- 
dacene-4,8-dione, 

89) 2-n-pentyl-1,5,6,8-tetrahydro-1-[(2M1H-te^ 
indacene-4,8-dione, 

90) 5-t-butyl-2-n-propyl-5,6,7,8-tetrahydi^ 
tetraza-cydopentanaphthalene-4 t 9-dione, 

91) 2-n-butyl-5-t-butyl-5,6,7,8-tetrahydro-H^^ 
raza-cydopentanaphtha!ene-4,9-dione, 

92) 5-t-butyl-2-n-pentyl-5,6,7,8-tetrahydro-^^ 
tetraza-cydope ntanapht halene-4,9-dione, 

93) 5-t-butyl-5,8-dihydro-2-n-propyl-1-[(2'-(1 H-tetrazoi-5-y1)biphenyl^-yl)methyl}-1 H-1 ,3,4a,8a-tetraza- 
cydopentanaphthalene-4,9-dione, 

94) 2-n-butyl-5-t-butyl-5,8-dihydro-1-[(2'-(1H-tetrazol-5-yl)biphenyl^-y!)methyl^ 
cydopentanaphthaiene-4,9-dione, 

95) 5-t-butyl-5,8-dihydro-2-n-pe^ 
cydopentanaphthalene-4,9-dione, 

96) 5-t-buty1-2-n-propyi-1-[(2'-(1H-tetrazok^^ 
naphthalene-4,9-dione, 

97) 2-n-butyl-5-t-butyl- 1 -[(2'-(1 H-tetrazol-5-yl)biphenyI-4-yl)met hyQ-1 H-1 ,3,4a,8a-tetraza-cyclopenta- 
naphthalene-4,9-dione, 

98) 5-t-butyl-2-n-pentyi-1-[(2M1H-tetrazol-5-yl)biphenyi-4-yl)methyO-1H-1,3,4a,8a-tetra 
tanaphthaiene-4 ( 9-dione, 
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99) 5,8-methano-2-n-propyl-5,6,7,8-tetrahyd^ 
8a-tetraza-cydopentanaphthalene-4,9-dione, 

100) 2-n-butyl-5,8-methano-5,6J,8-tetrahydr^ 
8a-tetraza-cydopentanaphthalene-4,9-dione, 

5 101) 5,8-methano-2-n-pentyl-5,6,7,8-teta^ 3, 

4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

102) 5,8^ihydro-5,8-methano-2-n-propyl-1-^ 
raza-cydopentanaphthalene-4,9-dione, 

103) 2-n-butyl-5,8-dihydro-5,8-methano^ 
10 raza-cydopentanaphthalene-4,9-dione, 

104) 5,8^ihydro-5,8-methano-2-n-pentyl-1^ 
raza-cydopentanaphthaIene-4,9-dione, 

1 05) 5 t 8-dihydro-5,8-ethano-2-n-propyl-1-t(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyf]-1 H-1 ,3,4a,8a-tetra- 
za-cydopentanaphthaiene-4,9-dione, 

15 1 06) 2-n-butyl-5 l 8-dihydro-5 t 8-ethano-1-I(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyI]-1 H-1 , 3,4a f 8a-tetra- 

za-cydopentanaphthalene-4,9-dione, 

107) 5>dihydro-5 f 8-ethano-2-n-pentyl-1-K2'-(1H-t6trazol-5-y!)biphenyl-4-y0met 
za-cydopentanaphthalene-4,9-dione, 

108) 5,8-ethano-2-n-propyl-5,6,7,8-tetrahydro-1-[^^ 
20 8a-tetraza-cydopentanaphthalene-4,9-dione, 

1 09) 2-n-butyl-5 f 8-ethano-5 I 6 i 7,8-tetrahydro-1-[(2'-(1 H-tetrazol-5-yl)bipheny!-4-yl)methyll-1 H-1 ,3,4a,8a- 
tetraza-cydope ntanap ht hal ene-4, 9-dione, 

110) 5,8-ethano-2-n-pentyl-5,6,7,8-tetra^ 
8a-tetraza-cydopentanaphthalene-4,9-dione, 

25 111)4,9-dioxo-8-methyl-2-n-propyl-5,6J,^ 

1 ,3,4a,8a-tetraza-C7dopentanaphthalene-5-carboxylic add, 

112) 2-n-butyl-4 t 9-dioxo-8-methyl^ 
3,4a,8a-tetraza-cydopentanaphthalene-5-carboxylic add, 

113) 4,9-dioxo-8-methyl-2-n-pentyl-5,6J^^ 

30 1 ,3,4a, 8a-tetraza-cydopentanaphthalene-5-carboxylic add, 

114) 5,8-dihydro-4,9-dioxo-8-methyl-2-n-p^^ 
8a-tetraza-cydopentanaphthalene-5-carboxylic add, 

115) 2-ivbutyl-5,8-dihydro-4,9-dioxo-8-^^ 
8a-tetraza-cydopentanaphthalene-5-carboxylic add, 

35 116) 5,8-dihydro-4,9-dtoxo-8-methyl-2-n-^^ 

8a-tetraza-cydopentanaphthalene-5-carboxylic add, 

117) 4,9-dioxo-8-methyl-2-n-propyl-1-[(2S1H-tetrazol-5-yi)biphenyl-4-^ 
cydopentanaphthaiene-5-carboxylic add, 

118) 2-n-butyl-4,9-dioxo-8-methyM-[(2^^^^ 
40 dopentanaphthalene-5-carboxylic add, 

1 1 9) 4,9-dioxo-8-methyl-2-n-pentyi-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyI>1 H-1 ,3,4a,8a-tetraza- 
cydopentanaphthalene-5-carboxylic add, 

120) 1-[(4-carboxypheny!)methyl]-4,9-dioxo-5^ 
za-cydopentanaphthalene-8-carboxyiic add, 

45 121) 2-n-butyM-[(4-carboxypheny1)me^^ 

cydopentanaphthalene-8-carboxylic add, 

122) 1-[(4-carboxyphenyl)methyn-4,9-dto^ 
za-cydopentanaphthalene-8-carboxytic add, 

1 23) 1 -i(4-carboxypnenyi)methyiH.^ dio *o-8-^^ K-1 ,3,4a,8a-te£ra- 
50 za-cydopentanaphthalene-5-carboxylic add, 

124) 2-rhbutyM-[(4-caitoxyphenyl)methylH.^^^ 
cydopentanaphthalene-5-carboxylic add, 

125) 1-[(4-raifcoxyphenyl)methyQ-4 f 9-dioxo-8-^^ 
za-cydopentanaphthalene-5-carboxylic add, 

55 126) 1-[(4-carboxyphenyl)methyl]-5,8-dihydrc^ 

dopentanaphthalene-8-carboxylic add, 
127) 2-n-butyl-1-[(4^i*oxyphenyl)m^ 
pentanaphthalene-8-carboxylic add, 
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128) 1-[(4-carboxyphenyl)methyI]-5,8-dihydro-4,9-dioxo-5-m^ 
clopentanaphthalene-8-carboxylic acid, 

129) 1-[(4-carboxyphenyl)methyl]-5,8-dihydro-4^ 
clopentanaphthalene-5-carboxylic acid, 

130) 2-n-butyM-[(4^arboxyphenyl)m^ 
pentanaphthalene-5-carboxytic acid, 

131) 1-[(4-carboxyphenyl)methyl]-5,8-dihydro-4,9-diox 
clopentanaphthalene-5-carboxyiic acid, 

132) 1-[(4-carboxyphenyi)methylH.9^iox^ 
thaIene-8-carboxylic acid, 

133) 2-n-butyl-1-[(4-carboxyphenyl)methyl]-4,9-dto^^ 
thalene-8-carboxylic acid, 

134) 1-[(4-carboxyphenyi)methytH.^dto^ 
thalene-8-cartooxylic acid, 

135) 1-[(4-carboxyphenyl)methyl]-4,9-dioxo-8^ 
naphthalene-5-carboxylic acid, 

136) 2-n-butyl-1-[(4-rarboxyphenyl)methy^ 
thalene-5-carboxylic acid, 

137) 1-[(4-<»rboxyphenyl)methylH.^ d to 
thalene-5-carboxylic acid, 

138) ethyl 4,9-dioxo-5-methyl-2-n-propyl-5,6,7,8-te^^ 

t hyi]-1 H-1 p 3,4a,8a-tetraza-cyclopentanaphthaIene-8-cart)Oxylate, 

139) ethyl 4,9-dioxo-8-methyl-2-n-propyl-5,6,7, 8-tetfahydro-1-[(2'-(1H-tetrazol-5-yl)biphenyl-4-yl)fno- 
thyi]-1H-1,3,4a,8a-tetraza-cyclopentanaphthalene-5-carboxylate f 

140) ethyl 5,8-dihydro-4,9-dioxo-5-methyl-2-n-propyl-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-8- 
carboxylatB, 

141) ethyl 2-n-butyJ-5,8-dihydro-4,9-dioxo-5-methyl-1H-^^^ 
boxyiate, 

142) ethyl 5,8-dihydro-4,9-dioxo-5-methyl-2-n-pentyl-1H-1,3,4a,8a^^^ 
carboxylate, 

143) 5,8-dihydro-5,8-ethanc>-2-n-propyl-1H-1,3,4a,8a^^ 

1 44) 2-n-buty-5,8-dihydro-5,8-ethano-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dtone, 

145) 5,8-dihydro-5,8-ethano-2-n-pentyl-1H-1,3,4a,8a-tetraza-cydopentanaphthaJ 

146) 5,8-ethano-2-n-propyl-5 f 6,7,8-tetrahydro-1H-1,3,4a,8a-tetraza-cydopentanaphthalene-^ 

147) 2-n-butyl-5,8-ethano-5 f 6,7,8-tetrahydi^1H-1,3,4a,8a-tetra2a-cydopentanaphth 

148) 5,8-ethano-2-n-pentyl-5,6,7,8-tetrahyd^ 

149) methyl 5,8-dihydro-5,8-ethano-4,9-dioxo-2-n-propyl-1 H-1 ,3,4a, 8a-tetraza-cydopentanaphthalene~ 
8-carboxylate, 

150) methyl 2-n-buty1-5,8-dihydro-5,8-ethano-4,9-dioxo-1 H-1,3,4a,8a-tetraza-cydopentanaphthalene-8- 
carboxylate, 

151) methyl 5,8-dihydro-5,8-ethano^,9-dioxo-2-n-pentyl-1^^ 
8-carboxylate, 

152) methyl 5,8-ethano-4,9-dioxa-2-n-propyl-5,6,7,8-tetrahydro-1H-1 ,3,4a, 8a-tetraza-cydopentanaph- 
thalene- 8-carboxylate, 

153) methyl 2-n-butyl-5,8-ethano-4,9-dioxo-5,6,7,8-tetrahydro-1 H-1. 3,4a,8a-tetraza-cydopentanaphtha- 
lene-8-carboxylate, 

154) methyl 5,8-ethano-4,9-dioxo-2-n-pentyl-5,6,7,8-tetrahydro-1H-1 ,3,4a,8a-tetraza-cydopentanaph- 
thaJene-8-carboxylate, 

155) methyl 5,8-ethanc-4,9-dioxo-2-n-propyl-5,6,7,8-tetra^^ 
methylj-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-8-carboxylate, 

156) methyl 2-n-butyl-5,8-ethano^,9-dioxo-5,6,7,8-tet^ 
thyl]-1 H-1 ,3,4a,8a-tetra2a-cydopentanaphthalene-8-carboxylate, 

157) methyl 5,8-ethanc-4,9-dioxo-2-n-pentyl-5,^ 

methylj-1 H-1 f 3,4a,8a-tetraza-cyclopentanaphthalene-8-carooxylate, 

158) methyl 5,8-ethano-4,9-dioxo-2-n-propyl-5,6,7,8-tetrah^ 
methyl]-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-5-carboxylate, 

159) methyl 2-n-butyl-5,8-ethanc^,9-dioxo-5,6,7,8-tetrahy 
thylJ-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-5-carboxylate, 
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160) methyl 5,8-ethano-4,9-dioxo-2-n-pentyl-5,6,7,8-tetrah 
methylJ-IH-I.S^a.Sa-tetraza-cyclopentanaphthalene-S-carboxylate, 

161) 5,8-ethano-4 f 9-dioxo-2-n-propyl-5,67,8^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-8-carboxy!lc acid, 
5 162)2-n-butyl-5 f 8-ethano^,9-dto 

1 ,3 f 4a,8a-tetraza-cyclopentanaphthalene-8-carboxylic acid, 

163) 5,8-ethanc^,9-dioxo-2-n-pentyl-5,6,7,8-tetra^ 

1 H-1 ,3,4a,8a-tetra2a-cyclopentanaphthalene-8-carboxyiic acid, 

164) 5,8-ethano-4,9-dioxo-2-n-propyl-5,6J,8^ 

10 1 H-1 ,3,4a,8a-tetraza-cydopentanapht halene-5-carboxyiic acid, 

1 65) 2-n-butyi-5, 8-ethano-4 f 9-dioxo5,6,7 ( 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}meth^1H- 
1 f 3 f 4a f 8a-tetra2a-cyclopentanaphthalene-5-carboxylic acid, 

166) 5,8-ethano-4,9-dioxo-2-n-pentyl-5,6,7,8-tetrahyd 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-5-carboxylic acid, 
15 1 67) ethyl 2-n-butyJ-4,9-dioxo-5-methyl-5,6,7,8-tetrahydro-H{2 , -(1 H-tetra2ol-5-yl)biphenyM-yl}methylh 

1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-8-carboxylate, 

168) ethyl 4 f 9-dioxo-5-methyl-2-n-pentyl-5,6,7,8-^^ 

thyi]-1 H-1 t 3,4a,8a-tetraza-cyclopentanaphthalene-8-carboxylate, 

1 69) ethyl 2-n-butyl-4,9-dioxo-8-methyi-5,6,7,8-tetrahydro-1-[{2 , -(1 H-tetrazol-5-yl)biphenyM-yl}methyl]- 
20 1 H- 1 ,3,4a,8a-tetraza-cyclopentanapht halene-5-carboxylate, 

170) ethyl 4,9-dioxo-8-methyl-2-n-pentyl-5,6,7,8-teta^ 
thylJ-1H-1,3,4a,8a-tetraza-cyclopentanaphthalene-5-carboxylate, 

171) ethyl 4,9-dioxo-5,8-ethanch2-rvpropy^,6,7,8-teta 
lene-5-carboxylate, 

25 1 72) ethyl 2-n-butyl-4 > 9-dioxo-5,8-ethano-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphtha- 

lene-5-carboxylate, 

173) 5-hydroxymethyl-8-methyl-2-n-propyl-5,6,7,8-tetrah 
thalene-4,9-dione, 

174) 2-n-butyi-5-hydroxymethyl-8-methyl-5,6,7,8-teta 
30 lene-4,9-dione, 

1 75) 4,9-dioxo-8-methyl-2-n-propyl-5,6,7,8-tetrahydro-1 H-1,3,4a,8a-tetraza-cydopentanaphtha!ene-5- 
carboxy-N, N-diet hylamide, 

1 76) 2-n-butyl-4,9-dioxo-8-methyl-5,6 t 7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthaJene-5- 
carboxy-N.N-diethylamide, 

35 177) 4,9-dioxo-8-methyl-2-n-propyl-5,6,7,8-tetrahydro-1^^ 

carboxy-N-t-butylamide, 

1 78) 2-n-butyl-4,9-dioxo-8-methyl-5,6,7,8-tetrahydro-1 H-1,3,4a,8a-tetraza-cydopentanaphthalene-5- 
carboxy-N-t-butylamide, 

179) 4,9-dioxo-8-methyl-2-n-propyl-5,6,7,8-tetrahydi^ 
40 carboxy-N,N-bis(2-hydroxyethyl)amide, 

180) 2-n-butyl-4,9-dioxo-8-methyl-5,6,7,8-tetrahydn>-1H-1,3,4a,8a-tetraza-cydopentan 
carboxy-N,N-bis(2-hydroxyethyl)amide, 

181) 5-acetyl-8-methyl-2-n-propyl-5,6,7,8-tetrahydro-1H-1,3,4a,8a-tetraza-cydopen 
dione, 

45 1 82) 2-n-butyl-5-acetyl-8-methyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphtha!ene-4,9-dh 

one, 

1 83) 5,8-ethano-5-hydroxymethyl-2-n-propyl-5,6,7,8-tetrahydro-1 H-1 ,3 f 4a,8a-tetraza-cydopentanaph- 
t hale ne-4,9-d tone, 

1 84) 2-rhbutyi-5,8-ethano-5-hydroxymethyl-5 t 6 l 7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphtha- 
50 lene-4,9-dione, 

185) 5-t-butoxycarbonylmethoxymethyl-5,8-ethano-2-^ 
cyclopentanaphthaJene-4,9-dione, 

186) 5-t-butoxycarbonylmethoxymethyl-2-n-butyl-5,8-et^^ 
cydopentanaphthalene-4,9-dione, 

55 187) 5,8-ethano-5-(2-hydroxypropy1)methoxymethyl-2-n-pro^ 

cydopentanaphthalene-4,9-dione, 

188) 2-n-butyi-5,8-ethano-5-(2-hydroxypropy1)methoxym^^ 
cydopentanaphthal€ne-4,9-dione, 
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189) 4,9-dioxo-5,8-ethano-2-n-propyl-5.6,7,8-tetrahydro-1H-1^ 
5-carboxy-N,N-diethylamide, 

190) 2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7,8-tetrahydro-1^ 
carboxy-N,N-diethylamide, 

191) 4,9-dioxo-5,8-ethanc>2-n-propyl-5 I 6,7,8-tetrahydro-^^ 
5-carboxy-N-t-butylamide, 

192) 2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7,8-tetrahydrx>-^^ 
carboxy-N-t-butylamide, 

193) 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetrahydro-1H^^ 
5-carboxy-N,N-bis(2-hydroxyethyl)amide, 

194) 2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7,8-tetrahydro-1H^^ 
carboxy-N,N-bis(2-hydroxyethyl)amide, 

195) ethyl 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetrahydr^^ 
thyl]-1H-1,3,4a t 8a-tetra2a-cyclopentanaphthalene-5-carboxylate, 

1 96) ethyl 2-n-butyl-4,9-dioxo-5,8-ethano-5,6 J,8-tetrahydro-1-[{241H-tetrazol-5-yl)biphenyl-4-yf}nTe- 
thyl}-1H-1,3,4a,8a-tetra2a-cydopentanaphthalene-5-carboxytate f 

197) ethyl 4,9-dloxo-5,8-ethano-2-n-propyl-5,6J3-tetra^ 
thyi}-1H-1,3 p 4a,8a-tetra2a-cydopentanaphthalene-8-carboxylate t 

1 98) ethyl 2-n-butyl-4,9-dioxo-5,8-ethano-5,6 f 7 t 8-tetrahydro-1-[{2'-(1H-tetrazol-5-yl)biphenyl-4-yl}me- 
thyl]-1H-1 f 3,4a f 8a-tetra2a-cydopentanaphthalene-8-carboxylatB f 

199) 5-hydroxymethyl-8-methyl-2-n-propyl-5,6 f 7,8-tetrah 
thyl]-1 H-1 .S^a.Sa-tetraza-cydopentanaphthalene^^ione, 

200) 2-n-butyl-5-hydroxymethyl-8-methyl-5,6,7,8-te^ 
thyl]-1 H-1 ,3,4a, 8a-tetraza-cydopentanaphthalene-4,9-d tone, 

201) 8-hydroxymethyl-5-methyl-2-n-propyl-5,6,7,8-te^ 
thyi}-1 H-1 ,3,4a, 8a-tetraza-cydopentanaphthalene-4,9-dk>ne, 

202) 2-n-butyl-8-hydroxymethyl-5-methyl-5,6,7,8-teta^ 
thyf]-1 H-1 ,3,4a,8a-tetraza-cydopentanaphtha!ene-4,9-dione, 

203) 4,9-dioxo-8-methyl-2-n-propyl-5,6,7,8-tetrahyd 
1,3,4a,8a-tetraza-cydopentanaphthalene-5-cart)oxy-N t N-diethyi amide, 

204) 2-n-butyl-4,^dioxo-8-methyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yI)biphenyl-4-yl}methyl]-1 H-1 , 
3,4a,8a-tetra2a-cydopentanaphthaIene-5-carboxy-N,N-diethylamide, 

205) 4,9-dioxo-5-methyl-2-n-propyl-5 f 6,7,8-tetra^^ 
1,3,4a,8a-tetraza-cydopentanaphtalene-8-carboxy-N,N-diethylafnide, 

206) 2-n-butyl-4,9-dtoxo-5-methyl-5,6,7,8-tet^ 
3,4a,8a-tetraza-cydopentanaphthalene-8-carboxy-N,N-diethylamide, 

207) 4,9-dioxo-8-methyl-2-n-propyl-5,6,7,8-tefrahyd^ 
1,3,4a,8a-tetraza-cydopentanaphthalene-5-carboxy-N-t-buty1amide t 

208) 2-rvbutyl-4,9-dioxo-8-methyl-5,6,7,8-tetrah^ 
3,4a,8a-tetraza-cyclopentanaphthalene-5-cart)Oxy-N-t-butylamlde t 

209) 4,9-dioxo-5-methyl-2-n-propyl-5,6,7,8-tetrahyd^^ 
1,3,4a,8a-tetraza-cydopentanaphthalene-8-carboxy-N-t-butyiamide, 

210) 2-n-butyl-4,9-dioxo-5-methyl-5,6,7,8-tetra^^ 
3,4a,8a-tetraza-cydopentanaphthalene-8-carboxy-N-t-butylamide ( 

211) 4,9-dioxo-8-methyl-2-n-propyt-5.6,7,8-tetra^^ 

1,3,4a,8a-tetraza-cydopentanaphthalene-5-carboxy-N,N-bis(2-hydroxyethyl)amide f 

212) 2-rvbutyM,9-dioxo-8-methyl-5,6,7,8-tetrahydro-1-[{2'-(1H-tetrazol- 
3,4a,8a,-tetraza-cydopentanaphthalene-5-carboxy-N,N-bis(2-hydroxyethyl)amkJe t 

213) 4,9-dioxo-5-methyl-2-n-propyl-5,6,7,8-tetrahy 

1,3,4a,8a-tetraza-cydopentanaphthalene-8-cart)oxy-N f N-bis(2-hydroxyethyl)amide, 

214) 2-n-butyl-4,9-dioxo-5-methyl-5^^ 

3 ( 4a,8a-tetraza-cydopentanaphthalene-8-carboxy-N,N-bis-2-hydroxyethyl)amide, 

21 5) 5-acetyl-8-methyl-2-n-propyl-5,6,7,8-tetrahydro-1 -[{2'-(1 H-tetrazol-5-yi)biphenyl-4-yl}methyl}-1 H-1 , 
3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

216) 5-acetyl-2-n-butyl-8-methyl-5,6,7,8-te^ 
3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

217) S-acetyl-S-methyW-n-propyl-S.ej.S-te^ 
3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 
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218) 8-acetyl-2-n-butyt-5-met^ 
3,4a,8a-tetraza-cyclopentanaphtha!ene-4,9-dione, 

219) 5,8-ethano-5-hydroxymethyl-2-n-propyl-5,6,7,8-tefr^^ 
methyl]- 1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

5 220) 2-n-butyl-5,8-ethano-5-hydroxymethyl-5,6,7,8-te^ 

thyi}-1H-1 f 3,4a,8a-tetra2a-cydopentanaphtha!ene-4,9-dione t 

221) 5,8-ethano-8-hydroxymethyl-2-n-propyl-5 f 6,7,8-tetra^ 
methyl]-1 H-1 ,3,4a,8a-tetraza-cydopentanaphtha!ene-4,9-dione, 

222) 2-n-butyl-5 f 8-ethano-8-hydroxymethyl-5,^^ 

10 thylJ-1 H-1 ,3,4a,8a-tetraza-c^dopentanaphthalene-4,9-dione, 

223) 5-t-butoxycarboxylmethoxymethyl-5,8-ethano-2-n-prop 
yQbiphenyt^ylJmethyll-IH-I.S^a.Sa-tetraza^ydopentanaphthalene^.gdione, 

224) 5-t-butoxycaitoxylmethoxymethyl-2-n-butyl-5,8-ett^ 
biphenyi-4-yl}methyl]-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

15 225) 8-t-butoxycarboxylmethoxymethyl-5,8-ethano-2^ 

yObiphenyl^yl^ethylJ-IH-l^^a.Sa-tetraza-cydopentanaphthalene^.g-dione, 

226) 8-t-butoxycarbonylmethoxymethyW-n-bu 

biphenyl-4-yl}methyt]-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

227) 5,8-ethano-5-(2-hydroxypropyl)methoxyme^^ 

20 yl)biphenyl-4-yl}methyl]-1 H-1 ,3,4a, 8a-telraza-cydopentanaphthalene-4,9-dione t 

228) 2-n-butyl-5,8-ethano-5-(2-hydroxypropyl)methox^ 
yl)biphenyl-4-yl}methyl]-1 H-1 ,3,4a, 8a-tetraza-cydopentanaphthalene-4,9-dione, 

229) 5,8-ethano-8-(2-hydroxypropyl)methoxymethy^ 
ylJbiphenyl^yl^ethyll-IH-I.S^a.Sa-tetraza-cydopentanaphthalene^^dione, 

25 230) 2-n-butyl-5,8-ethano-8-(2-hydroxypropyl)mett^ 

yl)biphenyt-4-yl}methyi]-1H-1,3,4a,8a-tetraza-cydopentanaphthalene-4 f 9-dione v 

231) 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetraty^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-5-carboxy-N f N-diethyl amide, 

232) 2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7,8-tetra^^ 

30 1 ,3,4a ( 8a-tetraza-cydopentanaphthalene-5-carboxy-N,N-diethylaniide, 

233) 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetrahydro-1-[{2'-(1H-tetra2ol-5-yI)bipheny 
1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-8-carboxy-N t N-diethylamide t 

234) 2-n-butyl-4,9-dioxo-5,8-ethano-5^ 

1 f 3,4a,8a-tetra2a-cydopentanaphthalene-8-cart)oxy-N,N-diethyiamide, 
35 235) 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetra^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-5-carboxy-N-t-butylamide f 

236) 2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyiJ-1H- 
1,3,4a,8a-tetraza-cyc!opentanaphthalene-5-carboxy-N-t-butyiamide, 

237) 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetrahyd^ 

40 1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-8-carboxy-N-t-butylamide, 

238) 2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7,8-te^^ 
1,3,4a,8a-tetFaza-cydopentanaphthaiene-8-carboxy-N-t-butylamide, 

239) 4,9-dioxo-5,8-ethano-2-n-propy^,6,7,8-te^ 

1H-1 t 3,4a,8a-tetraza^ydopentanaphtha!ene-5-carboxy-N,N-bis(2-hydroxyethyi)arnide, 
45 240)2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7,8-te^ 

1,3,4a,8a-tetraza-cyclopentanaphthalene-5-carboxy-N,N-bis(2-hydroxyethyl)amide, 

241) 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetrahyd^ 

1 H- 1 ,3,4a, 8a-tetraza-cydopentanapht hal en e-8-carboxy-N, N-bis(2-hydroxyet hyijamide, 

242) 2-n-butyl-4,9-dioxo-5,8-ethano-S,6,7^ 

50 1,3,4a,8a-tetraza-(^dopentanaphthalene-8-caitoxy-N,N-bjs(2-hydroxyethyl)aniide i 

243) 5,8-dihydro-5-hydroxymethyl-8-methyl-2-n-propyl-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-y!}methyl]-1 H- 
1,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

244) 2-n-butyl-5,8-dihydro-5-hydroxymethy1-^^^ 
1,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

55 245) 5,8-dihydro-8-hydroxymethyl-5-methyl-2-n-propyl-1-[{2'-(1 H-tetrazol-5-y!)biphenyl-4-yl}methyl]-1 H- 

1 f 3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 
246) 2-n-butyl-5,8-dihydro-8-hydroxyra 
1,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione f 
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247) 5,8-dihydro-5,8-ethano-5-hydroxymethyl-2-n-pro^ 
1 H-1 ^^a^a-tetraza-cyciopentanaphthalene^.d-dione, 

248) 2-n-butyl-5,8-dihydro-5,8-ethano-5-hydroxym 

1 H- 1 ,3,4a,8a-tetraza-cydopentanapht halene-4,9-dione, 

249) 5,8-dihydro-5,8-ethano-8-hydroxymethyl-2-n-^^^ 
1 H-1 ,3,4a, 8a-tetraza-cyclopentanaphthalene-4 f 9-dione, 

250) 2-n-butyl-5,8-dihydro-5,8-ethano-8-hydro^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

251) 5,8-dihydro-8-hydroxymethyl-5-mtf^ 
1,3,4a t 8a-tetraza-cyclopentanaphthalene-4.9-dione, 

252) 2-n-butyi.5,8-dihydro-8-hydroxymethyl-5-methy|.1-[{2'-(1 H-tetrazol-5-yl)biphenyf^-yl}methyl]-1 H- 
1 f 3,4a,8a-tetraza-cydopentanaphthalene-4 f 9-dione, 

253) 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetrahydr^ 

1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-5-carboxy-N,N-diethytamide f 

254) 2-n-butyl-,9-dioxo-5,8-ethano-5,6,7,8-tetra^^ 
1,3,4a,8a-tetraza-cyclopentanaphthalene-5-carboxy-N,N-diethyi amide, 

255) 6,7-diethyl-5,&-dihydro-2-ethyl-1H-1,3,4a,8a-teto 

256) 6 f 7-diethyl-5,8-dihydro-2-n-propyt-1H-1,3,4a f 8a-tetraza-cydopentanaphthalene^ 

257) 2-n-butyl-6,7-diethyl-5,8-dihydro-1 H-1 > 3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione l 

258) 6,7-diethyl-5,8-dihydro-2-n-pentyMH^ 

259) 6,7-bis(2,2,2-trif luoroethyl)-5,8-dihydro-2-ethyl-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9- 
dione, 

260) 6,7-bis(2,2,2-trif luoroet hyl)-5,8-dihydro-2-n-propyl-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene- 
4,9-dione, 

261) 6,7-bis(2,2,2-trifluoroethyl)-2-n-but^ 
dione, 

262) 6,7-bis(2,2,2-trifluoroethyl)-5,8-dihy^ 
4,9-dione, 

263) 2-ethyl-6-phenyl-5,6,7,8-tetrahydro-1H-1,3,4a,8a-tet^ 

264) 6-phenyl-2-n-propy1-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthaJene-4,9-dione f 

265) 2-n-butyt-6-phenyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-telraza-cydopentanaphthalene-4,9-dIone, 

266) 2-n-pentyl-6-phenyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione t 

267) 5,8-dihydro-2-ethyl-6-phenyMH-1,3,4a,8a-tetr^^ 

268) 5,8-dihydro-6-phenyl-2-n-propyl-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione f 

269) 2-n-butyl-5,8-dihydro-6-phenyl-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

270) 5 f 8-dihydro-2-n-pentyl-6-phenyl-1H-1 f 3,4a,8a-tetraza-c^dopentanaphthalene^ f 9-dlone l 

271) 5,8-dihydro-2-ethyl-6-methyl-1H-1,3,4a,8a-tetraza-cydopentanaphthalene-4 f 9-dione t 

272) 5,8-dihydro-6-methyl-2-n-propy!-1H-1,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione l 

273) 2-n-buty!-5,8-dihydro-6-methyl-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthaJene-4,9-dione, 

274) 5,8-dihydro-6-methyl-2-n-pentyl-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dk>ne, 

275) 2-ethyl-5-methyi-5,6,7,a-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalen8-4,9-dione, 

276) 5-methyl-2-n-propyi-5,6,7,8-tetrahydro-1H-1,3,4a,^^ 

277) 2-n-butyl-5-methy1-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanapht halene-4,9-dione, 

278) 5-methyl-2-n-pentyl-5,6 f 7,8-tetrahydro-1 H-1 ^^a.Sa-tetraza-cydopentanaphthalene^^ione, 

279) 5,8-dimethyi-2-ethyl-5,6,7,8-tetrahyd^ 

280) 5,8-dimet hyl-2-n-propyl-5,6,7,8-tetrahydrc>-1 H-1 ,3,4a,8a-tetraza-cydopentanaphtha!ene-4,9-dione, 

281) 2-n-butyl-5,8-dimethyi-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dlone f 

282) S.S-dimethyl^-n-pentyl-S.ej.S-telrahydro-l H-1 f 3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

283) 5,8-dimethy1-2-ethyl-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

284) 5,8-dimethy1-2-n-propyMH-1,3,4a,8a-tetr^ 

285) 2-n-butyf-5,8-dimethyl-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

286) 5,8-dimethyl-2-n-pentyMH-1,3,4a,8a-tetra 

287) 5,8-et hano-2-et hyl-5-methyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9- 
dtone, 

288) 5,8-ethano-5rmethyl-2-n-propyl-5,6 f 7,8-tetra^ 
4,9-dione, 

289) 2-n-butyl-5,8-ethano-5-methyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene- 
4,9-dione, 
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290) 5,8-ethano-5-methyl-2-n-pentyl-5,6,7,8-tetrahydi^^ 
4,9-dione, 

291) 5,8-dimethyl-5 f 8-ethano-2-ethyl-5,6J l 8-tetrahydro-1H-1 f 3 I 4a l 8a-tetra^ 
4,9-dione, 

5 292) 5 ? 8-dimethyl-5 f 8-ethano-2-n-propyl-5 t 6 f 7 t 8-tetrahydn>1 H-1 f 3,4a,8a-tetraza-cydopentanaphtha- 

lene-4,9-dione, 

293) 2-n-butyl-5 f 8-dimethyl-5 f 8-ethano-5 1 6,7 > 8-tetrahydro-1 H-1 ,3 f 4a,8a-tetraza-cydopentanaphthalene- 
4,9-dione, 

294) 5,8-dimethyl-5,8-ethano-2-n-pentyl-5,6 l 7,8-tetrah 
10 lene-4,9-dione, 

295) 5,8-diethyl-5,8-ethano-2-ethyI-5,6 f 7,8-tetrahydr^^ 
4,9-dione, 

296) 5,8-diethyl-5 i 8-ethano-2-n-propyl-5,6,7,8-tetrahydr£>-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene- 
4,9-dione f 

is 297) 2-n-butyi-5,8-diethyl-5,8-ethano-5,6,7,8-tetrahydro-1 H-1 f 3,4a,8a-tetraza-cydopentanaphtha!ene- 

4,9-dione, 

298) 5,8-diethyl-5 f 8-ethano-2-n-pentyl-5,6,7,8-tetrahydro-1 H-1 .S^Sa-tetraza-cydopentanaphthalene- 
4,9-dione, 

299) 2-ethyl-5-(2-pyridyl)-5,6J,8-tetrahydro-^ 

20 300) 2-n-propyi-5-(2-pyridyi)-5 f 6,7,8-tetrahydro-1H-1,3,4a f 8a-teti^a-cydopentanaphth 

301) 2-n-butyi-5-(2-pyridyI)-5,6,7,8-tetrahyd 

302) 2-rhpentyl-5-(2-pyridyl)-5 t 6 t 7,8-tetrahydro-1H-1,3 f 4a,8a-teti^a-cydopentana 

303) 2-ethyl-5,6 > 7,8-tetrahydn>5-trifluoromethyl-1 H-1 f 3,4a,8a-tetraza-cydopentanaphthalene^,9-dk>ne, 

304) 2-n-propyl-5,6, 7,8-tetrahydro-5-trif luoromethyl-1 H-1 ,3, 4a l 8a-tetraza-cydopentanaphthalene-4,9- 
25 dione, 

305) 2-n- butyl-5,6, 7, 8-tetrahydn>5-trif luoromethyl-1 H-1 ,3 f 4a,8a-tetraza-cydopentanaphthalene-4,9-di- 
one, 

306) 2-n-pentyl-5,6, 7,8-tetrahydro-5-trif luoromethyl-1 H-1 , 3 f 4a,8a-tetra2a-cydopentanaphthaIene-4 f 9-dl- 
one, 

30 307) 2-ethyl-5,6 f 7 f 8-tetrahydro-5-(2 t 2 f 2-trif luoroethyi>-1 H-1 ,3,4a t 8a-tetraza-cydopentanaphthalene-4,9- 

dtone, 

308) 2-n-propyl-5,6,7,8-tetrahydro-5-(2,2 t 2-trif luoroethyl)-1 H-1 ,3,4a,8a-tefraza-cydopentanaphthalene- 
4,9-dbne, 

309) 2-n-butyl-5,6,7 f 8-tetrahydro-5-(2 t 2 t 2-trif luoroethyi)-1 H-1 .S^a.Sa-tetraza-cydopentanaphthalene^, 
35 9-dione, 

310) 2-pentyl-5,6,7,8-tetrahydro-5-(2,2,2-trffluoroeth^ 
9-dione, 

311) 5,8-dihydro-2^thyl-6-trifluorometh^ 

312) 5,8-dihydro-2-n-propyl-6-trifluoromethyl-1H^ 

40 313) 2-n-butyl-5,8-dihydro-6-trif luoromethyl-1 H-1 t 3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione t 

314) 5,8-dihydro-2-n-pentyl-6-trif luoromethyl-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dk>ne, 

315) 5,8-ethano-2-ethyi-5-isopropyl-8-methyl-5^ 
thalene-4,9-dione, 

316) 5,8-ethano-5-isopropyl-8-rrtethyl-2-rvpropyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaph- 
45 thalene-4,9-dione, 

31 7) 2-n-butyl-5 f 8-et hano-5-isopropyl-8-methy!-5,6 f 7,8-tetrahydro-1 H-1 ,3 f 4a,8a-tetraza-cydopentanaph- 
thalene-4,9-dione, 

318) 5,8-ethano-5-isopropyl-8-methy!-2-n-pentyl^ 

naphthalene-4,9-dion8 v 

50 319) 5-phenyt-2-n-propyl-5,6,7,8-tetrahydro-1 H-1 ,3 f 4a,8a-tetraza-cyclopentanaphthalene-4,9-dione f 

320) 2-n-butyi-5-phenyl-5,6,7,8-tetrahydro-1H-1,3,4a^ 

321) 8-methyl-5-(3-methyloxadiazol-5-yl)-2-n-propyl-5 f 6 f 7.8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopen- 
tanaphthalene-4,9-dione, 

322) 2-n-butyl-8-methyl-5-(3-methyloxadia2ol-5-yl)-5,6 l 7 t 8-tetrahydro-1 H-1 ,3 f 4a f 8a-tetraza-cydopenta- 
55 naphthaiene-4,9-dione, 

323) 5,8-ethano-5-(1-hydroxy-1-methylethyl)-2-n^^ 
pentanaphthalene-4,9-dione, 

324) 2-n-butyl-5,8-ethano-5-(1-hydroxy-1-methyleth^^ 

20 



NSOOCJO: <£P__0S40209A1_i_> 



EP 0 540 209 A1 



pentanaphthatene-4,9-dione, 

325) 5-phenyl-2-n-propyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyM-yl}methyi]-1 H-1 ,3,4a,8a- 
tetraza-cycJopentanaphthalene-4 ( 9-dione, 

326) 2-n-butyl-5-phenyl-5,6,7,8-tetrahydro^^ 
tetraza-cydope ntanaphthalene-4,9-dione, 

327) S-phenyW-n-propyl-S.ej.S-teta 1H-1,3,4a,8a- 
tetraza-cydopentanaphthaiene-4,9-dione t 

328) 2-n-butyl-8-phenyl-5,6J,8-tetrahydr^ 
tetraza-cydopentanaphthalene-4 l &-dione, 

329) 8-methy1-5-(3-methyloxadiazd-5-yt)-2-n-propyl-5^ 

4-yI}met hyl]- 1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

330) 2-rHbutyl-8-methyl-5-(3-methyloxadiazol-5-yl)-5^ 
4-yl}methyl]-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

331) 5-methy1-8-(3-methyloxadiazoI-5-yl)-2-n-pro^^^ 

4-yl}met hyl]- 1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

332) 2-n-butyl-5-methyl-8-(3-methyloxadiazol-5^ 

4-y!}met hyl]- 1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

333) 5,8-ethano-5-(1-hydroxy-1-methylethy^ 

phenyl-4-yl}methyl]-1 H-1 ,3,4a,8a- tetraza-cydopentanaphthalene-4,9-dione, 

334) 2-n-butyl-5,8-ethano-5-(1-hydroxy-1-meth^ 
nyl-4-yl}methyQ-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

335) 5,8-ethano-8-(1-hydroxy-1-methylethyl)-2-n-propy^ 
phenyl-4-yl}methyl]-1H-1,3,4a f 8a-tetraza-cyclopentanaphthalene-4 p 9-dione, 

336) 2-n-butyl-5,8-ethano-8-(1-hydroxy-1-meth^ 
nyt-4-yf}methyl]-1 H-1 ,3,4a, 8a-tetraza-cyclopentanaphthalene-4 f 9-dlone, 

337) 5,8-dimethyl-2-n-propyl-5,6,7,8-tetrahydrc^ 
8a-tetraza-cydopentanaphthalene-4,9-dlone, 

338) 2-n-butyl-5.8-dimethyl-5,6,7,8-tetra^^ H-1 ,3,4a, 
8a-tetraza-cydopentanaphthaIene-4,9-dione t 

339) 2-n-propyt-5-(2-pyridyf)-5,6 > 7 f 8-te^ H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-4,9-dkme, 

340) 2-n-butyl-5-(2-pyridyi)-5,6,7,8-tetrah H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-4,9-dione, 

341) 2-n-propyi-8-(2-pyiidyl^5,6,7,8-tetrah^ 
8a-tetraza-cydopentanaphthalene-4,9-dione, 

342) 2-n-butyl-8-(2-pyridyl)-5,6,7,8-telrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H-1 ,3,4a, 
8a- tetraz a- cyd ope ntanapht hale ne-4,9-dione, 

343) 5-methyl-2-n-propyl-5,6,7,8-tetrahydrc^1-[{2'-(1H-tetrazol-5-yl)blphen 
tetraza-cydopentanaphthalene-4,9-dione, 

344) 2-n-butyl-5-methyl-5.6,7,8-tetrahydro-1-[{2'-(1 H-tetrazd-5-yi)biphenyl-4-yl}methyl>1 H-1 ,3,4a,8a- 
tetraza-cydope ntanapht haJene-4,9-dione, 

345) S-methyl^-n-propyl-S.ej.S-tetrahydro-l^-tl H-tetrazol-5-yl)biphenyM-yl}methyll-1 H-1 ,3,4a,8a- 
tetraza-cydopentanaphthalene-4,9-dione, 

346) 2-n-butyl-8-methyl-5,6,7,8-tetrahydrc-1-^ 
tetraza-cydopentanaphthalene-4,9-dione, 

347) 6-phenyl-2-n-propyl-5,6,7,8-tetrahydro-1-[{2'-(1H-tetrazd-5-yl)biphe 
tetraza-cydope ntanapht hal ene-4,9-dione, 

348) 2-n-butyl-6-phenyl-5,6,7,8-tetrahydrc~H^^ 
tetraza-cydopentanaphthalene-4,9-dione, 

349) 7-phenyl-2-n-propyl-5,6,7,8-tetrahydro-1-[{2'-(1H-tetrazd-5-yl)bipheny!^ 
tetraza-cydopentanaphthalene-4,9-dione, 

350) 2-n-butyl-7-phenyl-5,6,7,8-tetra^ 
tetraza-cydope ntanapht halene-4,9-dione, 

351) 5,8-dihydro-6-methyl-2-n-propyl-5,^ 

1 H-1 .S^a.Sa-tetraza-cydopentanaphthaJene^^dione, 

352) 2-n-butyk5,8.dihydro-6-meth^-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-y1}methylJ-1 H- 
1,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

353) 5,8-dihydro-7-methyt-2-n-propyl^ 
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1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4 f 9-dione, 

354) 2-n-butyl-5,8-dihydro-7-ntet^ 
l.a^a.Sa-tetraza-cyclopentanaphthalene^.Q-dione, 

355) 5,8-diethyl-5,8-ethano-2-ethyI-5,6^ 
1,3 f 4a f 8a-tetra2a-cyclopentanaphthalene-4,9-dione f 

356) 5,8-d»ethyl-5,8-ethano-2-rvpropy1-5,6,7,^^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

357) 2-n-buty|.5 i 8-diethyl-5,8-ethano-5 f 6J i 8-tetrahydro-1-[{2X1H-tetra2ol-^ 
1 H-1 ,3,4a,8a-tetra2a-cydopentanaphthalene-4,9-dione t 

358) 5,8-diethyl-5,8-ethano-2-n-pentyl-5 p 6,7,8-teta^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

359) 6,7-diethyl-5,8-dihydr<>-2-n-propyl-5,6,7,8-te^ 

1 H-1 f 3 f 4a f 8a-tetraza-cyclopentanaphtha!ene-4 ( 9-dione t 

360) 2-n-butyl-6J-diethyl-5 l 8-dihydro-5,6J,8-tetrahydro-1-[{2'-(1H-tetrazol^^ 
1 H-1 , 3,4a,8a-tetraza-cydopentanaphthalene-4 f 9-dione f 

361) S.S-dimethyl-S.S-ethan^-ethyl-S.ej.S-tetrahydro-l-^-CI H-tetrazol- 5-yl)biphenyl-4-yl}methyf> 
1 H-1 ,3,4a t 8a-tetraza-cydopentanapht ha!ene-4,9-dione, 

362) 5,8-dimethyl-5,8-ethano-2-n-propyl-5,6,7^ 
thylJ-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthaIene-4,9-dione, 

363) 2-n-butyl-5 > 84imethyl-5 l 8-ethan^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

364) 5 p 8-dimethyl-5,8-ethano-2-n-pentyl-5,6,7 p 8-te^ 
thyl}-1 H-1 ,3,4a f 8a-tetraza-cydopentanaphthalene-4,9-d ione, 

365) 2-ethyl-5,6 f 7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yI}methyl}-1 H.4H-1 .S^a.Sa-tetraza- 
cydopentanaphthalene-9-one, 

366) 2-n-propyl-5,6,7,8-tetrahydrcM-^ 
za-cydopentanaphthalene-9-one t 

367) 2-n-butyl-5 f 6,7 p 8-tetrahydr<>-^^^ 
cydopentanaphthalene-9-one, 

368) 2-n-pentyl-5,6,7,8-tetrahydro-1-[{2M^ 
za-cydopentanaphthalene-9-one, 

369) 5 t 8-dihydro-2-ethyl-1-[{2X1H^ 
pentanaphthalene-9-one, 

370) 5,8-dihydro-2-n-propyl-1 -[{2'-(1 H-tetrazol-5-yl)biphenyl-4-y!)methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cy- 
dopentanaphthalene-9-one f 

371) 2-n-butyW i 8-dihydro-1-[{2M1^ 
pentanaphthalene-9-one, 

372) 5 p 8-dihydro-2-n-pentyM-[{2'-<1 H-tetrazol-5-y!)bipheny1-4-yl}methyll-1 H.4H-1 ,3,4a,8a-tetraza-cydo- 
pentanaphthalene-9-one, 

373) 2-ethyM-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cyclopentanaphtha- 
lene-9-one, 

374) 2-n-propyM-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaph- 
thalene-9-one, 

375) 2-n-butyl-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaph- 
thalene-9-one, 

376) 2-ivpentyl-1-[{2^1H-tetrazo,-5-yl)bip^ 
thalene-9-one, 

377) 6,7-dimet hyl-2-et hy 1-5,6,7, 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyf]-1 H.4H-1 ,3, 
4a,8a-tetraza-cydopentanaphthaiene-9-one, 

378) 6,7-dimethyl-2-n-propyl-5,6J,8-tet^ 
4a,8a-tetraza-cydopentanaphthalene-&-one p 

379) 2-n-butyl-6,7-dimethyi-5,6.7.8-te^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

380) 6,7-dimethyl-2-n-pentyl-5,6,7,8-tetrahydro-1-[{2 , -<1 H-tetrazol-5-yl)biphenyl-4-yl}methy!]-1 H.4H-1 ,3, 
4a,8a-tetraza-cydo pentanapht hal ene-9-one, 

381) 5,8-dihydro-6,7-dimethyl-2^ 
raza-cydopentanaphthalene-9-one, 

382) 5.8-dihydr<>-6,7-dimethyi-2-n-pro^^ 

22 



EP0 540 209 A1 



tetraza-cyclopentanaphthaiene-9-one, 

383) 2-n-butyl-5 f 8-dihydro-6J-d^ 
tetraza-cyclopentanaphthalene-9-one, 

384) 5,8-dihydro-6,7-dimethyl-2-n-pentyM^^ 
tetraza-cydopentanaphthalene-9-one, 

385) 67-dimethyl-2-ethyl-1-[{2M1H^ 
pentanaphthalene-9-one, 

386) 6,7-dimethyl-2-n-propyt-1-[{2'-(1 H-tetrazol-5-yI)biphenyl-4-yl}methyi]-1 H,4H-1 ,3,4a,8a-tetraza-cy- 
clopentanaphthalene-9-one, 

387) 2-n-butyl-6J-dimethyM-^ 
pentanaphthalene-9-one, 

388) 6,7-dimethyl-2-n-pentyi-1-[{2'-(1 H-tetrazoI-5-yl)bipheny1-4-yl}methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cy- 
clopentanaphthalene-9-one t 

389) 6,7-diethyl-5,8-dihydro-2-ethyl-1-[{2'-(1 H-tetrazol-5-yi)biphenyl^-yl)methyl]-1 H.4H-1 ,3,4a, 8a-tetra- 
za-cydopentanaphthalene-9-one, 

390) 6,7-diethyl-5,8-dihydro-2-n-propyl-1-^ 
tetraza-cyclopentanaphthalene-9-one, 

391) 2-n-butyl-6,7«diethyl-5,8-dihydr^ 
raza-cydopentanaphthalene-9-one, 

392) 6J^iethyl-5,8-dihydro-2-n-pe^^ 
tetraza-cydopentanaphthalene-9-one, 

393) 6,7-bis(2,2,2-trifluoroethyI)-5,8-dihydr^ 
4H-1,3,4a,8a-tetra2a-cydopentanaphthalene-9-one t 

394) 6J-bis(2 # 2,2-frifluoroethyl)-5,8-dihydr^ 

1 H.4H-1 ,3,4a f 8a-tetraza-cydopentanapthalene-9^ne, 

395) 6 f 7-bis(2,2,2-trif luoroethyi)-2-n-butyl-5,8-dihydro-1-[{2'-{1 H-tetrazol-5-yl)biphenyl-4-yl}methyi]-1 H, 
4H-1,3,4a,8a-tetraza-cydopentanapthalene-9-one, 

396) 6,7-bis(2,2,2-trifluoroethyl)-5,8-dihydro^ 

1 H f 4H- 1 ,3,4a,8a-tetraza-cydopentanapt halene-9-one, 

397) 2-ethyl-6-pheny1-5,6J,8-tetrahydro-1^^ 
tetraza-cydopentanaphthalene-9-one, 

398) 6-phenyl-2-n.propyi-5 l 6 f 7 > 8-tetrahydro-1-K2'-(1 H-tetrazol-5-yl)bipheny1-4-y!}methyl]-1 H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

399) 2-n-butyl-6-phenyl-5,6J l 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}meth^1 H,4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one f 

400) 2-n-pentyl-6-pheny|.5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H,4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

401) 2-ethyl-7-phen>i-5,6 l 7,8-tetrahydr<v1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyl]-1H,4H-1 ,3,4a,8a- 
tetraza-cydopentanaphthalene-9-one, 

402) 7-phenyl-2-n-propyl-5 l 6 > 7,8-tetrahydro-1 -[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyn-1 H,4H- 1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

403) 2-n-butyi-7-phenyU5,6,7,8.tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)bipheny!-4-yl}methyl]-1 H,4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

404) 2-n-pentyl-7-phenyl-5,6,7,8-tetrahydro-1-[{2 / -(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

405) 5,8-dihydro-2-ethyl-6-phenyl-^ 
za-cydopentanaphthalene-9-one, 

406) 5,8-dihydro-6-phenyl-2-n-propyl-^^ 
raza-cydopentanaphthalene-9-one, 

407) 2-n-butyl-5,8KJihydro-6-phen^^ 
za-cydopentanaphthalene-9-one, 

408) 5,8-dihydro-2-n-pentyl-6-phenyi-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyll-1 H.4H-1 ,3,4a,8a-tet- 
raza-cydopentanaphthalene-9-one, 

409) 5,8^ihydro-2-ethyl-7-phenyl-1-[^ 
za-cydopentanaphthalene-9-one, 

410) 5,8-dihydro-7-phenyl-2-n-propyl-1-[{2'-(^^ 
raza-cydopentanaphthalene-9-one, 

411) 2^-butyl-5,8KJihydro-7-phen^^ 
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za-cyclopentanaphthalene-9-one, 

412) 5,8-dihydro-2-n-pentyl-7-phenyl^^ 
raza-cydopentanaphthalene-9-one, 

413) 5,8-dihydro-2-ethyl-6-i^^ 
5 za-cydopentanaphthalene-9-one, 

414) 5,8-dihydro-6-methyl-2-n-propyl-1-[{2^^ 
raza-cydopentanaphthalene-9-one, 

415) 2-n-butyl-5,8^ihydro-6-methyl-1-{^ 
raza-cydopentanaphthalene-9-one, 

10 416) 5,8-dihydro-6-methyl-2-n-p^ 

raza-cydopentanaphthalene-9-one, 

417) 5,8-dihydro-2-ethyl-7-methyM-[{2'-(1H^^ 
za-cyclopentanaphthafene-9-one, 

418) 5,8-dihydro-7-methyl-2-n-propyl-1-^^ 
15 raza-cyclopentanaphthalene-9-one, 

419) 2-n-butyl-5,8Hjihydro-7-met^ 
raza-cydopentanaphthaIene-9-one, 

420) 5,8-dihydro-7-methyl-2-n-pentyl-1H^1^ 
raza-cydopentanaphthalene-9-one, 

20 421) 2-ethyl-5-methyl-5,6,7,84etrahyd 

tetraza-cydopentanaphtha!ene-9-one, 

422) 5-methyl-2-n-propyl-5,6,7,8-tetrahydrt^ 
8a-tetraza-cydopentanaphthalene-9-one f 

423) 2-n-butyl-5-methyl-5 ( 6 > 7 ? &-tetrahydro-1-[{2'-(1 H-tetrazol-5-y0biphenyl-4-yf}methylJ-1 H.4H-1 ,3,4a, 
25 8a-tetraza-cydopentanaphthalene-9-one f 

424) 5-methyl-2-n.pentyl-5,6 p 7 > 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyf]-1 H,4H-1 ,3,4a. 
8a-tetraza-cydopentanaphthalene-9-one, 

425) 2-ethyl-8-methyl-5 i 6,7,8-tetrahyd^ 4-y!}methyl]-1H,4H-1,3,4a,8a- 
tetraza-cydope ntanapht halene-9-one, 

30 426) 8>methyi-2-n-propyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyf>1 H,4H-1 ,3,4a, 

8a-tetraza-cydopentana pht halene-9-one, 

427) 2-n-butyl-8-methyi-5,6,7,8-tet^ 
8a-tetraza-cydope ntanapht hale ne-9-one, 

428) S-methyl^-n-pentyl-S.ej^tetrahydro-l-K^I H-tet^azol.5-y!)biphenyl-4-yl}methyl^1 H.4H-1 ,3,4a, 
35 8a-tetraza-cydopentanaphthalene-9-one, 

429) 5 f 8-dimethy|.2^thyj-5 i 6,7,8-tetrahydro-1-[{2'-(1H.tetrazo^^^ 
8a-tetraza-cydopentanaphthalene-9-one, 

430) 5,8-dimethyl-2-rvpropyl-5,6,7,8-tetrah^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

40 431) 2-n-butyl.5 i 8-dimethyl-5,6,7,8-tetrahydro-1-[{2^1H-tetraz^^^ 

4a,8a-tetraza-cydopentanaphthalene-9-one, 

432) 5,8-dimethyi-2-n.pentyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphe^yM-y^}methyl^1 H.4H-1 ,3, 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

433) 5,8-dimethyl-2-ethyH-t{2'-(1 H-tetrazoI-5-yi)biphenyl-4-yl}methylJ-1 H,4H-1 t 3,4a,8a-tetraza-cydo- 
45 pentana pht hale ne-9-one, 

434) S.S-dimethyl^-n-propyl-H^-O H-tetrazol-5-yl)biphenyl-4-yl)meth^1 H.4H-1 ,3,4a,8a-tetraza-cy- 
dopentanaphthaiene-9-one, 

435) 2-n-buty1-5,8-dimethyM -[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}met H.4H-1 ,3,4a,8a-tetraza-cydo 
pe^tanaphthaiene-9-one, 

so 436) 5,8^imethyL2-n-pentyl-1-[{2X1H-^^ 

dopentanaphthalene-9-one, 

437) 5,8-ethano-2-ethyl-5,67,8-tetrahydro-1^^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

438) 5,8H5thano-2-n-propyl-5,6,7,8-tetrah^ 
55 4a,8a~tetraza-cydope ntanapht hatene-9-one, 

439) 2wi-butyl-5,8-ethano-5,6,7,8-tetrahydn>^^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

440) 5,8-ethano-2-n-pentyl-5,6J,8-teta^ 
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1,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

441) 5,8-ethano-2-ethyl-5-methyl-5,6J l 8-tetrahydro-1-[{2^(1H-tetra20l-5-yl)biphenyl^^^ 
4H-1 t 3,4a,8a-tetraza-cyclopentanaphthalene-9-one > 

442) 5,8-ethano-5-methyl-2-n-propyl-5,6,7,84etrahydr^ 
1 H.4H-1 t 3 f 4a t 8a-tetraza-cyclopentanaphthalene-9-one, 

443) 2-n-buty!-5,8-ethanch5-methyl-5,6,7,8^ 
4H-1,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

444) 5,8-ethano-5-methyl-2-n-pentyl-53J 

1 H.4H-1 t 3,4a,8a-tetraza-cyclopentanapht halene-9-one ? 

445) 5,8-ethano-2-ethyl-8-methyl-5,6,7,8-teti^ 
4H-1,3,4a,8a-tetraza-cydopentanaphthalene-9-one t 

446) 5,8-ethano-8-methyl-2-n-propyl-5,6J,8-tetrahydro-1-[{2'-(1H-tetrazol-5-yl)biph 
1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

447) 2-n-butyl-5,8-ethano-8-methyl-5,6^ 

4H- 1 ,3,4a ? 8a-tetraza-cydopentanaphthalene-9-one, 

448) 5,8-ethano-8nriethyl-2-n-pentyl-5,6J,8-tetraty^ 
1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

449) 5,8-dimethyl-5,8-ethano-2-ethyl-5,6,7,8-te^ 

1 H,4H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-9-one l 

450) 5 f 8-dimethyl-5 f 8-ethano-2-n-propyl-5,6,7,8-tetrah^^ 
thyl}-1H t 4H-1 t 3,4a t 8a-tetraza-cydopentanaphthalene-9-one ( 

451) 2-n-buty^5,8-dimethy1-5 t 8-ethan<^ 

1 H,4H-1 ,3,4a,8a-tetraza-<tydopentanaphthalene-9-one, 

452) 5,8-dimethyl-5,8-ethano-2-n-pentyi-5,6,7,8-tetra^ 
thyf>1H f 4H-1,3,4a f 8a-tetraza-cydopentanaphthalene-9-one f 

453) 5,8-diethyl-5,8-ethan<>-2-ethyl-5,6^ 

4H-1 ,3,4a,8a-tetraza-cydopentanaphthaIene-9-one, 

454) 5 f &-diethyl-5,8-ethano-2-n-propyl-5,6,7,8-te^ 

1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

455) 2-n-butyl-5,8-diethyl-5,8-ethano-5,6,7,8-te^ 

1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphtha!ene-9-one, 

456) 53^iethyl-5>ethan(>-2-n-penty!-5 l 6J l 8-tetrahydro-1-[{2X1H-tetra^ 
1 H,4H-1 i 3,4a,8a-tetraza-cydopentanaphthalene-9-one > 

457) 5,8-di-n-propyl-5,8-ethano-2-ethyl-5,6,7,M^ 

1 H.4H-1 f 3 ( 4a,8a-tetraza-cydopentanaphthalene-9-one, 

458) 5,8-di-n-propyl-5,8-ethano-2-n-propy1-5,6,7,8-tetrahyd^ 
thyl]-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

459) 2-n-butyl-5,8-di-n-propyl-5,8-ethano-5,6,7,8-te^ 
thy!}-1 H.4H-1 ,3,4a f 8a-tetraza-cydopentanaphthalene-9-one, 

460) 5,8^i-n-propyl-5,8-ethano-2-n-pentyl-5,6,7,84eta^ 

t hyl]-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphtha!ene-9-one, 

461) 5 t 8-diisopropyi-5,8-ethano-2-ethyt-5 t 6 f 7.8-tetrahydro-1-[{2'-(1H-tetra^ 
1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthaIene-9-one, 

462) 5,8-diisopropyl-5,8-ethano-2-rhpropyl-5,6,7,8-te^ 
thyl}-1 H,4H- 1 ,3 t 4a,8a-tetraza-cydopentanaphthalene-9-one, 

463) 2-n-butyl-5,8-diisopropyl-5.8-ethano-5,6,7^ 

thyi]-1 H.4H-1 ,3,4a i 8a-tetraza-cydopentanaphthalene-9-one t 

464) 5,8-diisopropyl-5,8-ethano-2-rvpentyl-5,6,7 l 8-tetrahydro-1-[{2'-(1H-teti^ol-S 
thyl]-1 H.4H-1 ,3,4a,8a-teiraza-cydopentanaphthalene-9-one, 

465) 2-ethyl-5-phenyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazok5-yl)biphenyl-4-yl}methyl]-1 H.4H-1 ,3,4a,8a- 
tetraza-cydopentanaphthalene-9-one, 

466) S-phenyl^-n-propyl-S.ej.S-tetrahydro-l-K^-tl H-tetraol-5-yl)biphenyl^yl}methyl]-1 H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

467) 2-n-butyl-5-phenyl-5,6,7,8-tetrahydrc>-1-K2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyI]-1 H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

468) 2-n-pentyl-5-phenyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H,4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

469) 2H5thyl-8-phenyl-5 ( 6J,8-tetra^^ 
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tetraza-cydopentanaphthalene-9-one, 

470) 8-phenyl-2-n-propyl-5 t 6J > 8-tetrahydro-H{241H-tetrazol-5-yl)biphen^ 
8a-tetraza-cydopentanaphthalene-9-one, 

471) 2-n-butyl-8-phenyl-5,6,7,8-tetrahydro-1^^ 
5 8a-tetraza-cydopentanaphthalene-9-one, 

472) 2-n-pentyl-8-phenyl-5 f 6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-S-yl)biphenyl-4.yl}methyI]-1 H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

473) 2-ethyl-5-(2-pyridyl).5 > 6J i 8-letrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyl].1 H,4H-1 ,3 f 4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

10 474) 2-n-propy!-5-(2-pyridyl)-5,6,7 > 8-tetra^ 

4a f 8a-tetra2a-cydopentanaphthalene-9-one, 

475) 2-n-butyl-5-(2-pyridyl)-5,6,7,8-te^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

476) 2-rvpentyl-5-(2-pyridyl)-5,6,7.8-tet^ 
15 4a,8a-tetraza-cydopentanaphthalene-9-one, 

477) 2-ethyl-8-(2-pyridyl)-5,6,7,8-tetrahydro1-[{2'-(1 H-tetra2ol-5-yl)biphenyl-4.yl}mettiyl]-1 H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

478) 2-n-propyl-8^2-pyridyl)-5,6,7,&-tetra^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

20 479) 2-n-butyl-8-(2-pyridyl)-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyM-yl}methylJ-1 H,4H-1 ,3, 

4a, 8a-tetraza-cydopentan apht halene-9-one, 

480) 2-n-pentyl-8^2-pyridyl)-5,6 f 7,&-te^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

481) 2-ethyl-5,6,7,8-telrahydro-5-trifluoromethyH-[{2'-(1 H-tetrazol-5-yt)biphenyM-yl}methylI-1 H,4H-1, 
25 3,4a,8a-tetraza-cydopentanaphthalene-9-one i 

482) 2-n-propyl-5,6,7,8-tetrahydro-5-trifluorometh^^^ 
4H-1,3 ( 4a,8a-tetraza-cydopentanaphthalene-9-one f 

483) 2-n-butyl-5,6,7,8-tetrahydi^5-trMuoro^^ 
1,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

30 484) 2-n-pentyl-5,6,7,8-tetrahydro-5-trifluoro^ 

4H-1,3,4a t 8a-tetraza-cydopentanaphthalene-9-one ? 

485) 2^thy1-5,6,7,8-tetrahydro-8-trifluorom 
3 f 4a,8a-tetraza-cydopentanaphthalene-9-one t 

486) 2-n-propyl-5 l 6,7,8-tetrahydro-8-trffiuoromet^ 
35 4H-1 ,3,4a,8a-tetraza-cydopentanapht halene-9-one, 

487) 2-n-butyl-5,6,7,8-tetrahydro-8-trffluorome^^ 
1 ,3 ,4a,8a-tetraza-cydo pentanapht halene-9-one, 

488) 2-n-pentyl-5,6,7,8-tetrahydro-8-trifluo^^ 
4H-1,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

40 489) 2-ethyk5,6,7,8-tetrahydro-5^2,2,2-^^ 

4H-1,3,4a f 8a-tetraza-cydopentanaphthalene-9-one, 

490) 2-n-propyl-5,6 f 7,8-tetrahydro-5-(2.2 f 2-W^^ 

1 H.4H-1 ,3,4a,8a-tetraza-cycIopentanaphthalene-9-one, 

491) 2-n-butyl-5,6,7 l 8-tetrahydro-5-(2,2,2-trifl^ 

45 thylj-1 H,4H-1 ,3,4a ( 8a~tetraza-cydopentanaphthalene-9-one, 

492) 2-i>pentyl-5,6,7,8-tetrahydro-5-(2,2.2-^^ 

1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

493) 2-ethyl-5,6,7,8-tetrahydro^-(2,2,2-trffl^^ 
4H-1,3 l 4a,8a-tetraza-cydopentanaphthaIene-9-one, 

50 494) 2-n-propyl-5,6,7,8-tetrahydro-8-(2.2,2-t^ 

1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

495) 2-n-butyl-5,6,7,8-tetrahydix>-8-(2,2,2-t^ 

1 H,4H- 1,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

496) 2-n-pentyl-5,6,7,8-tetrahydro-8-(2.2 f 2^^ 

55 1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphtha!ene-9-one, 

497) 5,8-dihydro-2-ethyl-6-trlf luoromethyl-1-I{2'-(1 H-tetrazd-5-yl)biphenyl-4-yl}methylJ-1 H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

498) 5,8-dihydro-2-n-propyl-6-trifluorome^ 

26 



NSOCCtO: <£P__054O209A1J_> 



EP 0 540 209 A1 



1,3,4a,8a-tetraza-cyclopentanaphtha!ene-9-one, 

499) 2-n-butyl-5,8-dihydro-6-trif luoromethyM-[{2'-(1 H-tetrazol-5-yl)bipheny1-4-yt}methyl]-1 H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

500) 5,8-dihydro-2-n-pentyl-6-trifluorome^^ 
4a,8a-tetraza-cyclopentanaphthalene-9-one, 

501) 5,8-dihydro-2-ethyl-7-trifluoromethyM^^ 
8a-tetraza-cydopentanaphthalene-9-one, 

502) 5,8-dihydro-2-n-propyl-7-trif luoromethyi-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyI]-1 H.4H-1 ,3, 
4a,8a-tetraza-cyclopentanaphthalene-9-one, 

503) 2-n-butyl-5,8-dihydro-7-trif luoromethyl-l-K^-tl H-tetrazoI-5-yl)bipheny1-4-yi}methyl]-1 H,4H-1 ,3,4a, 
8a-tetraza-cyclopentanaphthalene-9-one t 

504) 5,8-dihydro-2-n-pentyl-7-trifiuoromethyk^^^ 
4a,8a-tetraza-cyclopentanaphthalene-9-one r 

505) 2-ethyl-5-hydroxymethyl-8-methyl-5,6,7,8-tetrahydro-1 -[{2'-(1 H-tetrazol-5-yl)biphenyM-yl}methylJ- 
1 H.4H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-9-one, 

506) 5-hydroxymethyl-8Hiiethyl-2-n-propyi-5,6,7,8-teta^ 
thyl]-1H,4H-1,3 f 4a,8a-tetraza-cydopentanaphthalene-9-one f 

507) 2-n-butyl-5-hydroxymethyl-8-methyl-5^ 
thyl]-1H,4H-1,3,4a,8a-tetraza-cyclopentanaphthalene-9-one, 

508) 5-hydroxymethyl-8-methyl-2-n-pentyl-5,6,7,8-tetraty^ 
thyll-1 H,4H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-9-one t 

509) 2-ethyl-8-hydroxymethyl-5-methyi-5,6,7,8-tetrahydro-1 -[{2'-(1 H-tetrazol-5-yi)biphenyl-4-yl}methyl]- 
1 H,4H-1 f 3,4a,8a-tetraza-cyclopentanapht halene-9-one, 

510) 8-hydroxymethyl-5-methyl-2-n-propyl-5,6,7,8-teta^ 
thy1]-1 H.4H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-9-one, 

511) 2-n-butyl-8-hydroxymethyl-5-methyl-5,6,7,8-teta^ 
thyi>1H,4H-1, 3,4a,8a-tetraza-cyclopentanaphthalene-9-one, 

512) 8-hydroxymethyl-5-methyl-2-rvpentyl-5,6,7,8-tetrahydro-1-[{2'-(1H-tetrazok 
thyl]-1H,4H-1,3 f 4a,8a-tetraza-cyc!opentanaphthalene-9-one, 

513) 5,8-ethano-2-ethyl-5-hydroxymethyl-5,6,7,8-tetrahyd^ 
thyiJ-1 H,4H-1 i 3,4a,8a-tefraza-cydopentanaphthaiene-9-one, 

514) 5,8-ethano-5-hydroxymethyl-2-n-propyI-5,6,7,8-teta^ 
methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-9-one, 

51 5) 2-n-butyl-5,8-ethano-5-hydroxymethyl^,6,7,8-tetrahydro-1-K2'-(1 H-tetrazol-5-y!)biphenyl-4-yl}me- 
thyl}-1H,4H-1 f 3,4a f 8a-tetraza-cyclopentanaphthalene-9-one, 

516) 5,8-ethano-5-hydroxymethyl-2-n-pentyl-5,6,7,8^^ 
methyl}-1H,4H-1,3,4a,8a-tetraza-cyclopentanaphthalene-9-one, 

517) 5,8-ethano-2-ethyl-8-hydroxymethyi-5,6,7,8-tetrah^^ 
thylj-1 H,4H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-9-one, 

518) 5,8-ethano-8-hydroxymethyl-2-n-propyl-5.6,7,^ 
methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cyclopentanaphtha!ene-9-one, 

519) 2-n-butyl-5,8-ethano-8-hydroxymeth^ 

thylj-1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one t 

520) 5,8-ethano-8-hydroxymethyl-2-n-pent^ 

methyl]- 1 H.4H-1 ,3,4a f 8a-tetraza-cyclopentanaphthalene-9-one, 

521) 5,8-diethyl-5,8-ethano-2-(1-E-prope^ 

met hyl]-1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

522) 2-(1-E-butenyl)-5,8-diethyl-5,8^tta^ 
thyl}-1H,4H-1,3,4a f 8a-tetraza-cydopentanaphthalene-9-one f 

523) 5,8-ethano-4,5,6,7,8,9-hexahydro-2-n-propyM-^ 
8a-tetraza-cydopentanapht halene, 

524) 2-n-butyi-5,8-ethano-4,5,6,7,8,9-hexahydro-1^^ 
tetraza-cydopentanapht halene, 

525) 4-methyl-2-n-propyl-5,6,7,8-tetrahyd^ 
tetraza-cydopentanaphthalene-9-one, 

526) 2-n-butyM-methyl-5,6,7,84etrahydro-^^ 
tetraza-cydopentanaphthalene-9-one, 

527) 4,4-dimethyl-2-n-propyl-5,6,7,8-tetrahydro-1-^^ 
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4a, 8a- te traza-cy do penta n a p ht h al e ne-9-on e , 

528) 2-n-butyl-4.4-dimethyl-5,6,7,8-tetrahydro-^^ 
8a-tetraza-cydopentanaphthalene-9-one, 

529) 5,8-ethanc^methyl-2-n-propyl-5,6,7,8-tetra^^ 
5 1 ,3,4a,8a-tetraza-cyclopentanaphthalene-9-one, 

530) 2-n-butyl-5,8-ethano^-methyl-5,6,7,8-tetrah^ 
1,3,4a,8a-tetraza-cyclopentanaphthalene-9-one, 

531) 4,4-dimethyl-5,8-ethano-2-n-propyl-5,6,7,8-^^ 
4H-1 f 3,4a,8a-tetraza-cydopentanaphthalene-9-one f 

10 532) 2-n-butyM,4^imethyl-5,8-ethanc-5,6,7,^ 

4H-1,3 i 4a,8a-tetraza-cydopentanaphthalene-9-one f 

533) 5,8-ethano-2-n-propy1-5,6,7,8-tetrahydro^,5,8-trim^ 
1 H.4H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-9-one, 

534) 2-n-butyl-5,8-ethanch5,6,7,8-tetrahydrc^ 

15 1 H,4H-1 ,3,4a, 8a-tetraza-cycIopentanaphthalene-9-one. 

535) 5,8-ethano-2-n-propyl-5 l 6,7,8-tetrahydro^,4,5,84etramethyl-1-[{2 / -teti^ 
thyl}-1H,4H-1,3 l 4a,8a-tetraza-cydopentanaphthalene-9-one, 

536) 2-n-butyl-5,8-ethano-5,6,7,84etrahydrc^,4,5,8-teta 
thyl]-1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

20 537)5-hydroxymethyl-8-methyl-2-n-propyl-5,6J^ 

1 H.9H-1 ,3,4a, 8a-tetraza-cydopentanaphthalene-4-one, 

538) 2-n-butyl-5-hydroxymethyl-8-methyf-5,6J,8-teta^ 5-yl)biphenyl-4-yl}methyl]- 
1 H, 9H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4-one, 

539) 8-hydroxymethyk5-methyl-2-n-propyk5,^ 

25 1 H, 9H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4-one, 

540) 2-n-butyl-8-hydroxymethyl-5-methyl-5,6,7,84etrah^ 
1 H.9H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4-one, 

541) 2-n-buty1-5-hydroxymethyl-8-methyl-5 f 6 f 7 f a-telrahydro-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaph- 
thalene-9-one, 

30 542) 2-n-butyl-8-hydroxymethyl-5-methyl-5,6 f 7,8-tetrahydro-1 H.4H-1 .S^a.Sa-tetraza-cydopentanaph- 

thalene-9-one, 

543) 5,8-ethano-2-ethyl-5,6,7,8-tetrahydro-1-^^ 
tetraza-cydopentanaphthalene-4,9-dione, 

544) 2-n-butyl-1-[(4-c^rboxyphenyl)methyl^ 
35 pentanaphthalene-4,9-dione, 

545) 5,8-dihydro-5,8<limethyl-5,8-ethano-2-n^ 
dione, and 

546) 2-n-butyl-5,8-dihydro-5,8^imethyl-5,^ 
one, 

40 547) 2-n-butyl-5,8-diethyl-5,a-ethan^ 

4a,8a-tetraaza-cydopentaphthatene-9-one, 

548) 2-n-butyl-5,8-d»-n-propyl-5,&-ethano-5, 6,7, 8-tetrahydn>1H-1, 3,4a, 8a-tetraaza-cydopentanaphtha- 
lene-4,9-dione, 

549) 2-n-butyl-5,8-diisopropyl-5,8-ethano-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraaza-cydopentanaphtha- 
45 lene-4,9-dione. 

The imidazole derivatives of the present invention represented by the general formula [I] wherein R 2 and 
R 3 , or R 4 and R 5 are taken together to form =0 bond can be prepared, for example, according to the following 
reaction scheme. 
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20 wherein d, e and f mean that the nitrogen atom of the imidazole ring binds to a hydrogen atom, substituted or 
unsubstituted phenylmethyl group or bi phenyl methyl group, respectively, and Z is -OH group or a lower alkoxy 
group. 

The imidazole derivative [Vllb] which can be readily obtained from an diaminomaleonitrile and vinous or- 
thoesters can be converted into an imidazole derivative [Vile] or [VI If] by aikyiation under basic conditions using 

25 substituted or unsubstituted phenylmethyl or biphenylmethyl group according to conventional methods. As ex- 
amples of a base which can be used for the basic conditions, there are metal hydrides such as lithium hydride, 
sodium hydride, potassium hydride and the like, an organometallic lithium compound such as n-butyl lithium, 
phenyl lithium and the like, sodium carbonate, potassium carbonate, sodium methoxide, sodium ethoxide, po- 
tassium t-butoxide, or organic amines such as triethylamine, 1,5-diazabicyclo[4.3.0.]-5-nonene, 1,8-diazabl- 

30 cydo[5.4.0]-7-undecene and the like. The reaction solvent varies depending upon the kind of the base, reaction 
conditions and the like, but it can be appropriately selected from ether solvents such as diethyl ether, diiso- 
propyl ether, tetrahydrofuran and the like, alcohol solvents such as methanol, ethanol, propanol, isopropanoJ, 
butanol, t-butanol and the like, amido solvents such as dimethylformamide, diehtylformamide, N-methylpyr- 
rolidone, pyrrolidone and the like, or dimethyl sulfoxide and the like. The reaction temperature varies depend- 

35 ing upon the kind of base or solvent For example, when sodium hydride is used as the base and dimethylfor- 
mamide is used as the solvent, a temperature in a range of from -30°C to 50°C is suitable, and when potassium 
carbonate is used as the base and a mixed solution of tetrahydrofuran and dimethylformamide is used as the 
solvent, a range of from room temperature to 80°C is suitable. 

A method for converting the nitrile group of [Vlld,e,f] into a corresponding carboxylic acid(Z=OH) and al- 

40 koxycarbonyl group is known. For example, conversion into the end product [llla.b.c] can be carried out In high 
yield by heating in water or an alcohol, respectively, using sulfuric acid as a catalyst when acidic conditions 
are used. 

Conversion of the compound [Vld] into the compound [Vd] by heating with hydrazine is described in EP- 
A 400974 (JP-A 3-95181), and the compound [Vc] wherein the nitrogen atom in the imidazole ring in [Vd] is 
45 bound to a substituted phenylmethyl group is described in WO-91/11999. 

On the other hand, conversion of -NH-NH- linkage in [Vd], [Ve] into -N=N- linkage by an oxidative reaction 
is also described in the above-described EP-A 400974 and WO-91/11 999. However, as also described in J.Am- 
.Chem.Soc., Vol. 84, 966(1962), a compound having a - N=N- linkage becomes unstable. In fact, since an im'h 
dazole derivative bonded to 
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_ C _N=N-C- 

group which is shown in EP-A 400974, W091/11 999 degrades rapidly at room temperature, it can not be used 
as a drug. The stability of an imidazole derivative bonded to 
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0 H H 0 
II i I H 

-C-N-N-C- 



group is improved in comparison with that of 



20 



« 0 H H 0 

II I I H 

-C-N-N-C- 

15 , but the stability thereof in air is not necessarily sufficient because of conversion into 

o o 
ii ii 

-C-N=N-C- 

in the oxidative conditions. 

On the other hand, since the synthesis where R is substituted by lower aikyl group in 

25 0 R R 0 

II I I II 
-C-N-N-C- 

30 has not been reported, the comparison with such the case can not be made. However, it has been found that 
an imidazole derivative bonded to 

O H H 0 
II I I II 
-C-N-N-C- 



35 



has high in vitro receptor binding activity and the activity when intravenously administered and, however, the 
water absorption is low such that the activity when orally administered is far from the practical level and the 

40 action lasting time is extremely short as 2 to 3 hours. 

From this point of view, the present inventors studied ways to improve the physiological activity of imida- 
zole derivatives represented by [Vd], [Ve], and at the same time to inhibit the lowering of the stability which is 
caused by the oxidizing reaction of -IMH-NH- linkage, and finally to prolong the action lasting time of a drug. 
As a result, it has been found that a compound obtained by subjecting a compound having a -N=H- linkage 

45 and various dienes to Diels Alder reaction, and a compound obtained by subjecting this to hydrogenating or 
dehydrogenating reaction, or a compound obtained by subjecting -NH-NH- linkage to cyclizing akylation re- 
action have a bridge structure as shown below and becomes metabolicaily stable due to steric hindrance and 
can maintain high activity for a long period of time. 

so 
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A compound having the hydrazine bridge structure is only known in the significantly restricted number of 
medicines and candidates therefor. 
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Cilazapril 



10 



15 




Diftalone 




Cintazone 



20 



That is, there are cilazapril as an angiotensin converting enzyme inhibitor used for hypertension, diftalone 
and cintazone used for an anti- inflammatory agent and the like, the structures of which are shown above. How- 
ever, an antagonist to angiotensin (II) receptor is not known. 

By treating [Vd], [Ve], [Vf] with an oxidizing agent such as lead tetraacetate, N-bromosuccinimide, or t-butyi 
hypochlorite at a low temperature according to the methods which are known in the literature [see, for example, 
J.Am.Chem.Soc. f 101, 7347 (1979); Angew. Chem., 78, 376(1966)], a 



25 



0 H H O 

II I I II 
-C-N-N-C- 
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group is converted into a 



group, and since this group 



o o 
ii ii 

■C-N=N-C- 



O O 
II II 
C-N=N-C- 
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is unstable also at a low temperature as described in J. Am. Chem. Soc, 84, 966(1962), conversion into pVd- 
1], [IVe-1], [lVf-1] can be carried out by forming 



O 0 

!! !! 
-C-N=N-C- 



and at the same time performing Diels Alder reaction in the presence of the vinous dienes. As usual reaction 
operations, the following operations can be employed. Adiene in an amount of from equal mole to 5 times moles 
relative to [Vd-Vf] is mixed with a halogenated hydrocarbon solvent such as dichloromethane, dichloroethane 
55 and the like, and an oxidizing agent such as lead tetraacetate, N-bromosuccinimide, t-butyl hypochlorite and 
the like in an amount of from equal mole to 5 times moles is added thereto at a temperature of -78°C to room 
temperature. Although varies in the kind of substituents, even at-30°C to room temperature, since degradation 
proceeds in case of -N=N- linkage as described in J. Am. Chem. Soc., 84, 966(1962), reaction operations are 
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carried out preferably at a temperature as low as possible in view of the reaction rate. 

In the [!Vd-1] t [IVe-1] or [IVf-1], the double bond between B and C of A-B=C-D- can be converted into a 
saturated bond by hydrogenating reaction in the presence of a catalyst such as palladium-carbon, palladium 
hydroxide and the like to obtain pVd-2], [IVe-2] or [IVf-2] as described in J. Am. Chem. Soc., 101 , 7347(1979). 

5 However, when R is a substituted or unsubstituted phenylmethyi or biphenylmethyl group and the reaction is 
carried out at a temperature of not lower than 50°C, the reaction causes reductive elimination of R, and as a 
result, only [IVd-2] is obtained in some cases. Therefore, the reaction for obtaining [IVe-2], [IVf-2] must be car- 
ried out under mild conditions at a temperature of not higher than room temperature. 

On the other hand, when A-B-C-D is -C(R 13 )(R 1 6)-C(R 14 )=C(R 15 )-C(Ri7)(Rifl) and both of R™ and R'» are 

10 hydrogen in the general formula [IVd-1], [IVe-1] f pVf-1], a carbon atom to which R 13 or R 17 is bonded is bro- 
minated by the bromination reaction using an equal molar amount of N-bromosuccintmide by a method ac- 
cording to that in J. Org. Chem., 51., 3123(1986), and the relevant compound can be heat-treated to be con- 
verted into a corresponding diene [IVd-3], pVe-3], [IVf-3] as shown in the reaction scheme below. 

Alternatively, there may be used the method such as epoxidation of a double bond by metachloroperben- 

15 zoic acid, followed by ring cleavage of epoxy ring and dehydration by cone, sulfuric acid [J. Org. Chem., 50, 
5604 (1985)], or addition of bromine to a double bond, followed by de-hydrogen bromide by a base [J. Hetero- 
cyclic Chem., 22, 273 (1985)]. As the base usually used, there are sodium carbonate, potassium carbonate, 
sodium methoxide, sodium ethoxide, potassium t-butoxide or organic amines such as triethylamine, diisopro- 
pylethylamine, 1,5-diazabicyclo[4.3.0]-5-nonene t 1,8-diazabicyclo[5.4.0.]-7-undecene and the like. Further, 

20 alternatively, a diol can be obtained by the reaction using a stoichiometric amount of osmium tetroxide, or using 
a catalytic amount of osmium tetroxide in the presence of triethylamine N-oxide, morpholine N-oxide and the 
like, and the diol can be converted into diene [IVd-3], [IVe-3], [IVf-3] by treating with sulfuric acid, poiyphos- 
phoric acid and the like at room temperature or under heating. 

25 
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[IVd-1. IVe-l.IVM] 




0 E 13 H 0 K I5 H 




£ 0 E 17 Br 



[IVd-3. IVe-3. IVf-3] 

And, [IVe-4,IVf-4], pVe-1 JVf-1], [1Ve-2,IVf-2] or [IVe-3,IVf-3] can be synthesized, respectively, by reacting 
substituted or unsubstituted 1,3-dibromopropane (or 1,3-dichloropropane), 1,4-dibromo-2-butene (or 1,4-dn 
chIoro-2-butene), 1 ,4-dibromobutane (or 1 ,4-dichIorobutane) or2,5-dimethoxy-2,5-dihydrofuran (or2,5-dibro- 
mo-2,5-dihydrofuran) in an amount of from equal mole to 1.5 times moles with [Ve] or [Vf] using a basic com- 
pound, for example, sodium carbonate, potassium carbonate, n-butyi lithium, phenyl lithium, lithium hydride, 
sodium hydride, potassium hydride, sodium methoxide, potassium methoxide, potassium t-butoxide and the 
like in an amount of 2 to 4 times moles relative to [Ve] or [Vf] in an ether solvent such as diethyl ether, diisopropyl 
ether, tetrahydrofuran and the like, or an amido solvent such as dimethylformamide, diethylformamide and 
the like preferably at a temperature in the range of 0°C to 80°C under the reaction conditions which are usually 
used for alkylation reaction of amides. 

On the other hand, by reacting substituted or unsubstituted acrylic chloride, acrylic ester and the like with 
[Ve] or [Vf] under the presence of the above-described basic compound, it can be derived into [IVe-5,IVf-5] via 
the known Michael addition reaction. Similarly, [IVe-6,IVf-6] can be obtained by hydrolysis after reaction with 
2,2-dimethoxy- 1,3-dibromopropane. 

When R 2 and R 3 are both hydrogen or lower alkyl group and R 4 and R 5 are taken together to form =0 bond, 
or R 2 and R 3 are hydrogen together to from =0 bond and R 4 and R 5 are both hydrogen or lower alkyl group, 
or R 2 R 3 , R 4 and R 5 are hydrogen or lower alkyl group in the general formula [I], then the imidazole derivative 
of the present invention can be prepared, for example, by the following reaction scheme. 
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[VId.cf] [Xd.e,f] [Hd.e.f] 

30 

wherein d, e or f means that the nitrogen atom in the imidazole ring bonds to hydrogen atom, substituted or 
unsubstituted phenylmethyl group or biphenylmethyl group, Z is hydroxy group or lower alkoxy group, and L 
is hydroxy group, halogen, or hydroxy group activated by p-toluenesu!fonyl group, methanesulfonyt group and 
35 the like. 

An imidazole derivative represented by [JVd.e.f], [Vd.e.fJ or [V1d,e,f] can be converted into [VIIId,e,f], 
pXd,e,f] or [Xd,e,], respectively, wherein R 2 , R 3 , R 4 and R 5 are hydrogen by reducing one of amidocarbonyl 
groups using metal hydrides such as lithium aluminum hydride, diisobuty! aluminum hydride, lithium tri-t-butox- 
yaluminum, borane, tributyltin hydride and the like, or into [Id.e.f], pcid.e.f] orfXIId.e.f], respectively, wherein 

40 both amidocarbonyl groups are reduced by using an excess amount of the above reducing agent or rising the 
reaction temperature according to the conventional methods. As the reaction solvent, there can be used ether, 
tetrahydrofuran, dimethoxyethane, toluene, dichloromethane and the like. The reaction temperature of -78°C 
to room temperature is suitable, but a low temperature is desirable in order to obtain selectively [Vllld.e.f], 
pXd.e.f] or [Xd,e,f], respectively. 

45 One ester group of 4,5-diester of [Vld] can be reduced into hydroxymethy! group in a good selectivity using 
lithium triethylborohydride under ice-cooling in tetrahydrofuran, for example, according to the method descri- 
bed in W091/19715. And when R is trityl group in [VI], a compound [XI] wherein L is hydroxy group and Z is 
methoxy group can be obtained preferentially according to the method described in Can. J. Chem., 60, 723 
(1982). On the other hand, when R 2 , R 3 , R 4 and R* are lower aikyi group or aliyl group, [Vllld,e,f], [IXd.e.f] or 

so fXd.e,f] can be obtained by reacting [IVd,e,f], [Vd,e,f] or [V1d,e,f] with an prganometallic compound such as low- 
er alkyf lithium, lower aikyi Grignard reagent, alkyltrimethylsOane and the like. [Xd,e,f] or[Xlld,e,f] can be de- 
rived into [IXd,e,f] or [Xld,e f f] by the reaction with hydrazine according to the method for converting [VI] into 
[V]. And, the ring closure from pXd,e,f] to [Vllld.e.f] , or from [Xld.e.f] to [Id.e.f] can be carried out according to 
the above method for synthesizing the various cyclized derivatives from [V]. 

55 When A or D is absent in A-B-C-D in the general formula [I], pd-4,le-4,IM], pd-5,le-5,rf-5] or pd-6,le-6,lf- 

5] can be obtained using the above method of conversion from flVe-4,5,6] to [Vllld,e,f], or from [Id.e.f] or [Ve,f] 
to [IVe-4,5,6] according to the following reaction scheme. 
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When A-B-C-D is -C(R 13 )(R 16 )-C(R 14 )=<R 15 )-C(R 17 )(R 18 )- and R 14 and R« are both hydrogen atom in the 
general formula [lb], an alcohol derivative [Xllld.e.f] can be obtained by the hydroboration reaction using the 
various boron hydride compounds, followed by the reaction with hydrogen peroxide as shown in the reaction 

40 scheme below. As the boron hydride compound, there are diborane, borane-tetrahydrofuran, borane-dimethyi- 
sulfide, 9-BBN, dicyamylborane, thexylborane and the like. Usually, as the solvent, there are used ether, tat- 
rahydrofuran, dimethoxyethane, diglyme and the like. The reaction temperature of -20°C to room temperature 
is suitable. The reaction with hydrogen peroxide is usually carried out at 0°C to room temperature in methanol 
orethanol. In addition, [Xllld,e,f] can be converted into ketone JXIVd.e.f] by oxidation using a metal oxide such 

45 as manganese dioxide, chromium trioxide and the like. 
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[Xlfd. C f ] 

Pharmacological Activity 

35 The pharmacological activity of the compounds of the invention is shown by the following tests. 

1) In vitro angiotensin II mesenteric artery receptor binding assay 

According to the method (1) by Gunther et al., a membrane reaction was prepared from mesenteric artery 
40 of male rat, 50 u/n protein equivalent of it and 0.2 nM 125 l-Ang II as well as various concentrations of test com- 
pounds were incubated at 22°C for 90 minutes in an incubation buffer (50 mM Tris-HCI, 120 mM Nad, 5 mM 
MgCI 2 . 0.25% bovine serum albumin, pH 7.2) (reaction volume; 200 yl). The incubated was cooled, and the 
reaction was stopped by addition of ice-cooled phosphate buffer (10 mM phosphate, 140 mM NaCI, pH 7.4, 
hereinafter referred to as PBS), and then the reaction solution was filtered through a glass fiber filter (What- 
45 man CF/B), the filter was washed, dried, and then the radioactivity of captured 125 l-angotensin II which bound 
to the receptor was measured by a ^counter. Non-specific bound amount was obtained from the reaction in 
the presence of 1 uM of unlabeled angiotensin II. The test compounds were tested at the concentration of 0.01 
to 1 uM, and the compounds that inhibited not less than 50% of total specific bound amount at 1 jiM were de- 
termined as an active compound to obtain 50% inhibiting concentration (IC^) [see Gunther, S., Gimbrone, M.A. 
so and Alexander, R.W., Circ. Res., 17:278-286, 1980]. 

2) In vitro adrenal cortex angiotensin II receptor binding assay 

According to the method by Capponi et al. (1), angiotensin II receptor binding assay was carried out by 
55 preparing a membrane fraction from an adrenal cortex of a male rat and using this as a receptor material in 
the same manner as that described in the above pharmacological test 1) [see Capponi, A. M. and Catt, K., J. 
Biol. Chem. 254:5120-5127(1979)]. 
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3) Antagonism to angiotensin II constriction in an isolated rabbit thoracic aorta 

A rectangular strip-like sample of thoracic aorta isolated from an anaesthetized rabbit was prepared, and 
the sample was suspended at 2.0 g of loaded tension in a Magnus tube filled with Krebs-Henseleitoid nutrition 
5 solution which was well aerated with 95% O r 5% CO* and the constriction tension was measured using an 
isometric transducer. After the tension of the sample at rest became stable, accumulative administration of 
angiotensin It was carried out to obtain a concentration-action curve. Thereafter, the sample was washed with 
the same nutrition solution, then treated with test compound (10- 8 M) for 20 minutes to obtain again a concen- 
tration-action curve of angiotensin II. The results were obtained as followed: generated maximum tension at 
10 the first accumulative administration of angiotensin II was regarded as 100 %, and the 50 % effective concen- 
tration (ED50) was obtained in the presence or absence of the test compound, and pA 2 value was calculated 
according to the following equations: 

pAa = - logKa Kg = C/{ (A7A) - 1} 
C; concentration of the test compound (M) 
15 A'; ED50 in the presence of test compound (M) 

A; ED50 in the absence of the test compound (M) 



4) Antagonism to blood pressure increasing by angiotensin II in a spine destroyed rat 

20 

Wistar rat anaesthetized with pentobarbital was fixed at dorsal position, and a cannula for measuring blood 
pressure was inserted into sinister arteria carobs communis, and a cannula for administration of the test com- 
pound into dexter external jugular vein and a cannula for administration of angiotensin II into sinister external 
jugular vein, ambilateral nervus vagus was cut, and artificial respiration was carried out A thin bar made of 

25 metal was stabbed into spinal column through sinister orbita to destroy spine. Blood pressure was recorded 
on polygraph via pressure transducer from an arterial cannula. After blood pressure was stable for more than 
30 min., 3*ig/kg of angiotensin It was administered intravenously four times every 15 min., and every 5 min. 
before the administration of angiotensin II from the second administration onward, a solvent, a lower dose of 
the test compound, and a higher dose of the test compound were administered intravenously in this order to 

30 observe the blood pressure increasing response by angiotensin II. ED50 values were calculated from the in- 
hibiting rate when the first blood pressure increase by angiotensin II was regarded as 100 %. 

In above tests, the compounds of the present invention showed high activity. In particular, the Compound 
No. 450 (U-96849), No. 451 (U-97018), No. 454 (U-96934) and No. 455 (U-97030) showed ED«, value of 0.95, 
0.84, 1 .28 and 0.81 mg/kg, respectively, and ail of them showed the action lasting time of not less than 5 hours 

35 at 3, 1, 3 and 1 mg/kg, respectively, in blood pressure increase by angiotensin ll-inhibiting test (intraduodenal) 
administration) of angiotensin II using an anesthetized normotensive rat In hypertensive rat model (SHR), the 
compound No. 451 (U-97018) was confirmed to have the significant vasodepressor activity over 24 hours in 
10 mg/kg oral administration test in hypertensive rat model (SHR). 

The results of the above tests on the main compounds of the present invention are shown In Table I. 

40 
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TABLE I 



I Compound No. 


Angiotensin II 
receptor binding 
lCcn(nM) 


Inhibition of rabbit 
aorta constriction pA2 


Inhibition of blood 
pressure increase by 
angiotensin Tl in 
pithed rat 
ED^mg/kfO 


(test I) 


(test 3) 


(test 4) 


46 


3.3 


8.95 




47 


5.3 






50 


5.3 




0.2 


5I 


4.6 


9.04 


0.65 


56 


>30 






67 
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Compound No. 


Angiotensin TT 
receptor binding 
lCcn(nM) 


Inhibition of rabbit 
aorta constriction pA, 

* *> 


Inhibition of blood 
pressure increase by 
angiotensin II in 
pilhed rat 
EDj^mg/kg) jj 


(lest 1) 


(test 3) 


(test 4) 




8.1 




0.56 


71 


7.0 


9.09 




105 


1.5 


9.42 


0.10 


106 


3.8 


9.2 




108 


1.9 


9.53 


0.069 


109 


2.8 


9.49 


0.21 


111 


21 


9.01 


0.51 


121 


>I00 






124 


MOO 






138 


4.0 




0.096 


139 


1.9 


10.63 


0.038 


156 


69 






J 159 


5.1 






167 


3.2 






169 


1.3 


10.19 
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Compound No. 


Angiotensin 11 
receptor binding 
IC s0 (nM) 


Inhibition of rabbit 
aorta constriction pA 2 


inhibition of blood 
pressure increase by 
angiotensin TT in 
pithed rut | 


(test 1) 


(test 3) 


(text 4) 


I96 


4.6 




0.23 


198 


>ion 






199+210 


3.0 


9.83 


0.065 


200+202 


3.4 


9.85 


0.2 


203 


1.9 


10.0 




205 


47 







207 


3.9 


10.1 


0.033 


208 


8.2 




0.12 


209 


58 








210 


29 






211+213 


4.2 






215+217 


2.2 


9.58 




219+221 


3.5 


9.28 


0.26 


220 


2.6 


9.93 


0.27 


222 


3.0 




0.56 J 
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Compound No. 


Angiotensin II 
receptor binding 


Inhibition of rabbit 
aorta constriction pA^ 


Inhibition of Mood 
pressure increase by 
angiotensin Jf in 
pithed rat 
BD s0 (nifi/kg) 




(test I) 


(test 3) 


(teat 4) 




223 


9.8 


9.68 


0.10 




225 


66 








227 


38 








229 


8.7 








231 


9.8 




0.074 


1 233 


>100 






235 


21 


9.62 


0.07 


236 


32 




0.11 


238 


>100 






239 


>I00 






241 


25 






I 243+245 


3.7 


9.36 




| 248+250 


3.0 






I 2X0 


4.6 




... 


1 323 


>I00 
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5 


| 

1 Compound No. 


Angiotensin 11 
receptor binding 
'C 50 (nM) 


rr Mil 

Inhibition of rabbit 
aorta constriction pA^ 


uuiK/iuufi or 01 OOu 
pressure increase by | 
angiotensin a in \ 
pithed rut 1 


10 














1 (test !) 


(test 3) 


(test 4) | 


15 












325+327 


8.3 


10.05 


0.33 


20 


329 










331 


3.9 






25 


333+335 


1 >ioo 




i 












30 


339+341 


1.6 








343+345 


2.7 






35 


347+349 I 


8.1 








351+353 1 


6.2 






40 












355 j 


>100 






45 


359 I 


33 








361 1 


55 






50 


366 j 


32 


9.32 






378 r 


4.6 






55 


382 r 


26 
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r 

Compound No 


Angiotensin TI 
receptor binding 
IC 30 (nM) 


Inhibition of rabbit 
aorta constriction pA 2 


Inhibition of blood j 
pressure increase by I 
angiotensin 11 in 
pithed ml fl 
ED 50 (mg/Vg) 1 


(test 1) 


(test 3) 


(test 4) 1 


390 


35 







39X4402 


49 







414+418 


29 







430 


3.9 


10.04 




438 


7.5 


8.57 


0.37 


443 


1.3 






447 


2.5 








450 


1.7 


9.92 


0.32 




451 


1.9 


10.04 


0.63 




453 


>1(X) 






j 


454 


3.5 


10.34 


0.34 




455 


3.3 


8.82 


0.64 J 




470 


20 








474+478 


18 








507+511 


6.6 
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Compound No. 


Angiotensin II 

ff rrnfnr hind ma 

• CVt|>llll UUiUIJJg 

IC^nM) 


Inhibition of rabbit 
aorta constriction pAj 


Inhibition of blood 
pressure increase by 
angiotensin U in 

pithed rat 
ED 50 (mg/kg) 




(tea 3) 


(test 4) 


I 5I4+518 


>ioo 






521 


9.1 






523 


>100 




— 


538 


>100 






540 


34 






541 


>100 






M 


34 






543 


26 






544 

H L 


>100 




— i 



As seen by the foregoing, the compounds of the present invention are useful whenever it is medically nec- 
essary or desirabre to inhibit the renin-angiotensin-aldosterone system. The angiotensin II receptor antagonist 

45 compounds of the present invention are thus administered to humans to treat or prevent a variety of cardio- 
vascular disorders to the improper functioning of the renin-angiotensin-aldosterone system including hyper- 
tension, congestive heart failure, renal failure, glucoma, or hyperuricemia. Such conditions are readily apparent 
to an ordinarily skilled physician. 

The imidazole derivatives or pharmacologically acceptable esters or salts thereof are administered orally, 

so parenterally by insufflation, rectally, locally. Parenteral administration includes subcutaneous, intravenous, in- 
tramuscular, intranasal administration or injection. Dose to be administered to an adult Is in a range of 1 to 50 
mg/day. The exact dose can be selected from the above range, taking the age of patient, weight, condition 
and route of administration into consideration. The frequency of administration is usually one to four times a 
day. 

55 Additionally, no toxicity of the compound of the present invention or pharmacologically acceptable esters 
or salts thereof was observed in the above-described dose range. 

The imidazole derivatives or pharmacologically acceptable esters or salts thereof of the present invention 
can be formulated, by a conventional method, into a dosage unit form such as tablets, capsules, pills, powders, 
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granules, powder packet, cachets, sterile parenteral solutions or suspensions, eyedrops, solutions or suspen- 
sions, elixirs, suppositories, aerosols and emulsions which contains them in a predetermined amount 

For oral administration, solid or fluid unit dosage form can be prepared. For preparing solid composition, 
the active compound is mixed with an excipient or a carrier such as magnesium stearate, dicalcium phosphate, 
5 magnesium aluminum silicate, calcium sulphate, starch, lactose, acacia, methyl cellulose and the like. A cap- 
sule agent is prepared by mixing the compound of the present invention with an inert pharmaceutical excipient, 
filling the mixture into a hard gelatin capsule having suitable size. A soft gelatin capsule is prepared by machine 
capsulation of slurry composed of the compound, suitable vegetable oil, light petrolatum or other inert ol. 

For preparing a fluid composition, the compound of the present invention is dissolved in aqueous vehicle 
10 together with sugar, aromatic flavor and preservative to obtain a syrup. Elixirs are prepared using an alcoholic 
vehicle such as ethanol, a sweetener such as sugar and saccharin as well as a flavor. Suspensions are pre- 
pared using a suspending agent such as acacia, tragacanth or methyl cellulose and an aqueous vehicle. 

For parenteral administration, a fluid unit dosage form is prepared using the compound of the present in- 
vention and a sterile vehicle. Depending upon a vehicle such as water, Ringer's solution, isotonic sodium chlor- 
15 ide solution and the concentration to be used, the compound is suspended or dissolved in the vehicle. For 
preparing solutions, the compound is dissolved in water for injection, and this is sterile filtered, filled into a vial 
or an ampoule, and sealed. Advantageously, an adjuvant such as local anaesthetic preservative and buffer 
is dissolved in vehicle. Alternatively, a lyophiiized powder having good shelf stability can be prepared, In the 
case of this formulation, the powder is reconstituted upon use. Parenteral suspensions can be similarly pre- 
20 pared using the compound of the present invention. In the case of this formulation, the compound of the pres- 
ent invention can be sterilized by exposure to ethylene oxide before suspended in a sterile vehicle. Advanta- 
geously, a surfactant or a wetting agent is added to facilitate dispersion of the compound. 

Alternatively, the compound of the present invention can be formulated into a local dosage form in com- 
bination with a suitable carrier for local administration. Examples of a carrier to be used are cream, ointment, 
25 lotion, paste, jelly, spray, aerosol and the like. Further, when other form can not be administered, suppositories 
can be prepared. Examples of a base are cacao butter, polyethylene glycol, polyethylene sorbitan monostear- 
ate and the like. 

Examples 

30 

The following Examples further illustrate the present invention in detail but are not to be construed to limit 
the scope thereof. 

Example 1 

35 

Preparation of 2-n-butyl-6,7-dimethyl-5,6,7,8-tetrahydro-1-[{2'-{1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H- 
1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione (compound No. 51) 

1-Benzyl-2-n-butylimidazo[4,5-d]pyridazine-4(5H),7(6H)-dione (564 mg, 1.89 mmol) which was synthe- 
40 sized according to the known method in the reference [J. Ain. Chem. Soc., 78, 159(1956), 80, 6083(1958)] 
was suspended in 15 ml of dry methylene chloride, and the suspension was cooled to -78 °C in a dry ice-acet- 
one bath. Lead tetraacetate (1.4 g, 2.84 mmol) and of 2,3-dimethyl-1,3-butadiene {235 mg, 2.86 mmol) were 
added thereto, and the mixture was stirred for 7 hours while allowing to rise the temperature to room temper- 
ature. The reaction solution was poured into water, extracted with methylene chloride, washed with water and 
45 dried over magnesium sulfate. The solvent was distilled off under reduced pressure and the residue was puri- 
fied by silica gel column chromatography to obtain 1-benzyl-2-n-butyl-5,8-dihydro-6,7-dimethy1-1H-1 ,3,4a ,8a- 
tetraza-cyclopentanaphthalene-4,9-dione (532 mg, 74.4%) as pale yellow oily material. This compound has 
the following NMR spectrum: 

•H-NMR(CDCi 3 ) 6 (ppm): 0.87 (3H, t, J=7Hz), i.34 (2H, sextet J=7Hz), 1.70 (2H, quintet, J=8Hz), 1.80 
so (6H, s), 2.73 (2H, t, J=8Hz), 4.43 (2H, bs), 4.52 (2H, bs), 5.72 (2H. s), 7.11 (2H, dd, J=8Hz,2Hz), 7.25-7.39 
(3H, m) 

The above compound (521 mg, 1 .38 mmol) was dissolved in methanol (100 ml), 20 % palladium hydroxide 
on carbon (100 mg) was suspended therein and the suspension was reacted for four hours under hydrogen 
atmosphere using an ambient pressure catalytic reduction apparatus. The catalyst was filtered and the solvent 
55 was distilled off under reduced pressure to obtain 2-n-butyJ-6,7-dimethyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tet- 
raza-cyclopentanaphthalene-4,9-dione (compound No. 4) (364 mg, 91.0%) as pale yellow oily material. This 
compound has the following NMR spectrum: 

1 H-NMR (CDCI3) 5 (ppm): 0.97 (3H, t, J=7Hz), 1.03 (6H, d, J=6Hz), 1.27-1.50{2H, m), 1.71-1.89 (2H, 
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m), 2.11-2.27 (2H, m), 2.89 (2H, t, J=8Hz), 3.87 (2H, dd, J=13Hz, 7Hz), 4.09 <2H, dd, J=13Hz, 4Hz) 

The above compound (1 65 mg, 0.569 mmol) was dissolved in dimethylformamide (3 ml) and 60 % sodium 
hydride (27 mg, 0.657 mmol) was added thereto. The mixture was reacted at room temperature for 20 minutes, 
a solution of {2'-(1-tnphenylmethyltetra2ol-5-yl)biphenyl-4-yl)methy1 bromide (380 mg, 0.682 mmol) in dime- 
5 thylformamide (3 ml) was added thereto and the mixture was reacted for 14 hours. The reaction mixture was 
poured in water, extracted with ethyl acetate, washed with water and dried over anhydrous sodium sulfate. 
The solvent was distilled off under reduced pressure and the residue was purified by silica gel column chro- 
matography to obtain 2-n-butyl-6,7-dimethyl-5,6,7,8-tetrahydro-1-[^^ 

^ylJmethylJ-IH-I.S^a.ea-tetraza-cyclopentanaphthalene^.S-dione (322 mg, 73.9%) as colorless oily mate- 
to rial. This compound has the following NMR spectrum: 

'H-NMR (CDCI 3 ) 8 (ppm): 0.85 (3H, t, J=7Hz), 1 .02 (3H, d, J=6Hz), 1 .03 (3H, d, J=6Hz), 1 .29 (2H, sextet, 
J=8Hz), 1.70 (2H, quintet, J=8Hz), 2.12-2.19 (2H, m), 2.64 (2H, t, J=7Hz), 3.06 (0.33H, m), 3.77-3.89 (1.67H, 
m), 3.99-4.18 (1.67H, m), 4.62-4.84 (0.33H, m), 5.51-5.74 (2H, m), 6.93 (8H, m), 7.12 (2H, d, J=8Hz), 7.19- 
7.36 (10H, m), 7.41-7.51 (2H, m), 7.90-7.93 (1H, m) 
15 The compound (314 mg, 0.409 mmol) was dissolved in acetone (6 ml). 10 % hydrochloric acid (0.5 ml) 
was added and the solution was stirred at room temperature for 3.5 hours. The reaction mixture was concen- 
trated, diluted with methylene chloride and the dilution was neutralized by a saturated ammonium chloride sol- 
ution containing sodium bicarbonate. The separated methylene chloride layer was washed with water and dried 
over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the residue was puri- 
20 fied by silica gel column chromatography to obtain 2-n-butyl-6,7-dimethyl-5,6,7,8-tetrahydr^ 

zol-5-yl)biphenyW-yf}methyl^1H-1,^ (187 mg, 87.0%) as a 

colorless oily material. This compound has the following NMR spectrum: 

1H-NMR(CDCI 3 ) 8 (ppm): 0.83 (3H, t, J=8Hz), 1.01 (6H, d, J=6Hz), 1.30 (2H, sextet J=8Hz), 1.66 (2H, 
quintet, J=8Hz), 2.16 (2H, broad), 2.69 (2H, t, J=8Hz), 3.07-3.26 (0.33H, m), 3.69-3.84 (1.67H, m), 3.99-4.14 
25 (1.67H, m), 4.56-4.74 (0.33H, m), 5.54-5.77 (2H, m), 7.03 (2H, d, J=8Hz), 7.12 (2H, d, J=8Hz), 7.38 (1H, d, 
J=7Hz), 7.40-7.65 (2H, m), 7.92 (1H, d, J=8Hz) 

Example 2 

30 Preparation of 6.7-dimethyi-2-n-propyl-5,6,7,8-tetra hydro- 1-[(2'-(1 H-tetrazol-5-y0bipheny1-4-yl)rnethyf>1 H- 
1 t 3,4a,8a-tetraaza-cydopentanaphthaJene-4,9-dione (compound No. 50) 

According to the same procedures as those in Example 1 except that 1-benzyl-2-n-propyi-imidazo[4,5-d]pyr- 
idazine-4(5),7(6H)-dione was used as a starting material, there was obtained the titled compound via 2-n-propyl- 
35 6,7-dimeth^-5,6,7,8-tetrahydro-1H-1,3,4a,8a-tetraaza-cydo (compound No. 3). 

These compounds have the following NMR spectrum: 

Compound No. 50: 

40 1H-NMR(CDCI 3 ) 8 (ppm): 0.88 (3H, t, J=7Hz), 0.09-1.06 (6H. m), 1.65-1.74 (2H, m), 2.66 (2H, t, J=7Hz), 

3.08-3.27 (0.5H, m), 3.73-3.84 (1.5H, m), 3.99-4.12 (1.5H, m), 4.55-4.74 (0.5H, m). 5.53-5.76 (2H, m), 7.02 
(2H, d, J=8Hz). 7.12 (2H, d. J=8Hz), 7.39 (1H, dd, J=2Hz,8Hz), 7.44-7.58 (2H, m), 7.89 (1H. dd, J=2Hz,8Hz) 

Compound No. 3: 

48 

1H-NMR(CDC1 3 ) 8 (ppm): 0.96-1.00 (3H, m), 1.23-1.30 (3H, m), 1.31-1.39 (3H, m), 1.77-2.00 (3H, m), 
2.03-2.52 (3H, m), 2.89-3.08 (2H, m), 4.18-4.32 (2H, m), 5.15 (1H, m), 5.39 (1H, m) 

Example 3 

50 

Preparation of 2-n-butyl-5,8-dihydro-6,7^imeth^ 
1,3,4a,8a-tetraaza-cyclopentanaphthalene-4,9-dione (compound No. 68) 

2-n-Buty1imidazo[4 f 5-d]pyridazine-4(5H),7(6H)-dione (1.50 g, 7.20 mmol) was suspended in dry methy- 
55 lene chloride (150 ml) and the suspension was cooled to -78°C in a dry ice-acetone bath. Lead tetraacetate 
(5.3 g, 10.8 mmol) and 2,3-dimethyl-1,3-butadiene (5.9 g, 71 .8 mmol) were added thereto and the mixture was 
stirred for 24 hours while allowing to rise the temperature to room temperature. The reaction mixture was pour- 
ed in water, extracted with methylene chloride, washed with water and dried over magnesium sulfate. The soi- 
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vent was distilled off under reduced pressure and the residue was recrystallized from ethyl acetate to obtain 
2-n-butyl-5 > 8-dihydro-6,7-dimethyl-1 H-1 ,3,4a,8a-tetraaza-cyclopentanaphthalene-4,9-dione (compound No. 
10) (824 mg, 39.6%) as white powders. This compound has the following NMR spectrum: 

'H-NMR(CDl3) 5 (ppm): 0.96 (3H, t, J=7Hz), 1.43 <2H, sextet, J=7Hz), 1.84 (6H, s), 1.88t2H, m), 2.97 

5 (2H,t, J=8Hz),4.54(4H,bs) 

The above compound (52 mg, 0.180 mmol) was dissolved in dimethylformanide (1 ml), 60% sodium hydride 
(9 mg, 0.225 mg) was added thereto. The mixture was reacted at room temperature for one hour and {2*-(1- 
triphenylmethyltetrazol-5-yl)biphenyl-4-yl}methyl bromide (120 mg, 0.215 mmol) was added thereto to react 
for 11 hours. The reaction mixture was poured in water, extracted with ethyl acetate, washed with water and 

10 dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the residue 
was purified by silica gel preparative thin layer chromatography to obtain 2-n-butyl-5,8-dihydro-6 t 7-dimethyt- 
1-[{2'-(triphenymethyltetrazol-^ 

ione (68 mg, 49.3%) as a colorless oily material. This compound has the following NMR spectrum: 

1H-NMR(CDCI 3 ) 5 (ppm): 0.86 (3H. t, J=8Hz), 1.30 (2H, sextet, J=8Hz), 1.72 (2H, quintet, J=8Hz), 1.80 
15 (6H, s), 2.65 (2H, t, J=8Hz), 4.1 4 (2H, bs). 4.50 (2H, bs), 5.62 (2H, s), 6.92 (8H. m), 7.08 (2H, d. J=9Hz), 7.1 7- 

7.36 (10H, m), 7.41-7.52 (2H, m), 7.90-7.93 (1H, m) 

The compound (68 mg, 0.089 mmol) was dissolved in acetone (2 mi) and 10% hydrochloric acid {0.2 ml) 
was added thereto. The solution was stirred at room temperature for 3.5 hours. The reaction mixture was con- 
centrated and diluted with methylene chloride. The dilution was neutralized with a saturated ammonium chlor- 
20 ide aqueous solution containing sodium bicarbonate. The separated methylene chloride layer was washed with 
water and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the 
residue was purified by silica gel preparative thin layer chromatography to obtain 2-n-butyf-5,8-dihydro-6,7- 
dimethyl-1-[{2 , -(1H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1H-1,3,4a,8a-tetra 

one (30 mg, 65.2%) as a colorless oily material. This compound has the following NMR spectrum: 
25 i-NMRfCDCIa) 8 (ppm): 0.86 (3H, t, J=8Hz), 1.34 (2H, sextet, J=8Hz), 1.72 <2H, quintet, J=7Hz), 1.80 

(6H, s), 2.73 (2H, t, J=7Hz), 4.43 (2H, bs). 4.50 <2H, bs), 5.66 (2H, s), 7.02 (2H, d, J=8Hz), 7.09 (2H, d, J=8Hz) f 

7.37 (1H, dd, J=8Hz, 1Hz), 7.46-7.58(2H, m), 7.96 (1H, d, J=8Hz) 

Alternatively, the titled compound can be synthesized according to the following steps: 

2-n-ButyMmidazol-4,5-dicarboxylate (1 g, 4.2 mmol) was dissolved in THF (15 ml)- DMF (15 ml) and 

30 the solution was ice-cooled. Sodium hydride (1 76 mg, 4.4 mmol, 60 % in oil) was added thereto and the mixture 
was stirred for 1 0 minutes. 2'-(N-Triphenylmethy»-tetrazol-5-yl)biphenyl-4-ylmethyl bromide (2.95 g, 5.3 mmol) 
was further added thereto and the mixture was stirred for a while and stirred at room temperature overnight 
An aqueous saturated ammonium chloride solution was added to the reaction mixture. The mixture was ex- 
tracted with ethyl acetate, the combined ethyl acetate layer was further washed with water and dried over an- 

35 hydrous sodium sulfate. The solvent was distilled off and the residue was separated and purified by silica gel 
column chromatography (ethyl acetate:hexane=1:2-2:3) to obtain 2-n-butyM-{(2'-tetrazol-5-yl)biphenyl-4- 
yl)methyl]imidazol-4,5-dicarboxylate (2.32 g, 78%). This compound has the following NMR spectrum: 

1 H-NMR (CDCI3) 5 (ppm): 0.85 (3H, t, J=7Hz), 1.29 (2H, sextet, J=7Hz), 1.63 (2H, quintet, J=7Hz). 2.59 
(2H. t, J=7Hz), 3.75 (3H, s), 3.92 (3H, s), 5.30 (2H, s), 6.78 (2H, d, J=8-Hz), 6.9-7.0 (6H, m), 7.1 0 (2H, d, J=8Hz), 

40 7. 2-7 .4 (1 OH, m), 7.4-7.55 (2H, m), 7.9 (1 H, m) 

The above compound (1.12 g, 1 .56 mmol) and hydrazine monohydrate (1 ml) were refluxed to heat in iso- 
propanol (20 ml) for 15.5 hours. The reaction mixture was concentrated to dryness. The residue was washed 
a few times with isopropyl ether and dried under reduced pressure to obtain white solid (839 mg) which was 
found, from proton nuclear magnetic resonance spectrum, to be a 4:1 mixture of the desired ring-closed 2-n- 

45 butyl-4 f 5,6,7-tetrahydro-1-[(2'-t^ 

and non-ring-closed dihydrazide. The desired pure product has the following NMR spectrum: 

'H-NMR (DMSO-de) 8 (ppm): 0.84 (3H. t, J=7Hz), 1.30 (2H, sextet, J=7Hz), 1.61 (2H, quintet, J=7Hz), 
2.71 (2H, t, J=7Hz), 5.70 (2H, s), 6.9-7.6 (8H, m) 

The above compound (739 mg) was dissolved in dimethytformamide (10 mi) and the solution was cooied 

so to - 10 °C. Into the solution was added 2,3-dimethy1-1 f 3-butadiene (0.69 g, 8.4 mmol), followed by lead tetra- 
acetate (1.70 g, 3.5 mmol). The mixture was stirred at - 10°C to -5°C for 35 minutes. Lead tetraacetate (0.77 
g, 1.8 mmol) and 2,3-dimethyM,3-butadiene (0.69 g, 8.4 mmol) were further added at-5°C and the mixture 
was stirred at -5°C to room temperature for 3 hours. Ethyl acetate was added to the reaction mixture and the 
mixture was washed with an aqueous saturated ammonium chloride solution and water and dried over anhy- 

55 drous sodium sulfate. The solvent was distilled off under reduced pressure and the residue was separated and 
purified by silica gel column chromatography to obtain 2-rvbuty^,8-dihydro-6,7-dimethyl-H 
5-yl)biphenyl-4-yl)methylHH-^ mg, yield 43 % in two 

steps). The NMR spectrum of this material was consistent with that obtained by the above-described proce- 
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dures in Example 3. 
Example 4 

Preparation of 2-n-butyl-5,6,7 t 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyM-yl}methyi-1 H-1 ,3,4a, 8a-tetra- 
zoJ-cyclopentanaphthalene-4,9-dione (compound No. 47) 

1-Benzyl-2-n-butylimidazo[4,5-d]pyrida2Jne-4(5H),7(6H)-dione (1 g, 3.35 mmol) was suspended in dry me- 
thylene chloride (30 ml) and the suspension was cooled to -40°C in a dry ice-acetone bath. To the suspension 
were added butadiene (1.2 ml) which had been collected undercooling and lead tetraacetate (3.30 g, 6.7 mmol) 
and the mixture was stirred for 7 hours while allowing to rise the reaction temperature to room temperature. 
The reaction mixture was poured in water, extracted with methylene chloride, washed with water and dried 
over sodium sulfate. The solvent was distilled off under reduced pressure and the residue was purified by silica 
gel column chromatography (ethyl acetate) to obtain 1 -benzyi-2-n-butyl-5,8-dihydro- 1 H-1 ,3,4a,8a-tetraza-cy- 
clopentanaphthalene-4,9-dione (0.75 g, 64%) as pale yellow ofly material. 

The above compound was debenzylated and hydrogenated by the same procedures as in Example 1 to 
obtain the titled compound via 2-n-butyl-5,6,7,8-tetrahydro-1 H-1,3,4a,8a-tetraza-cyclopentanaphthalene-4,9- 
dione (compound No. 15). These compounds have the following NMR spectrum. 

Compound No. 15: 

iH-NMR (CDCI 3 ) 8 (ppm): 0.94 (3H, t J=7Hz), 1.40 (2H, sextet, J=7Hz), 1.86 (quintet, J=7Hz), 2.0 (4H, 
m). 2.96 (2H, t, J=7Hz). 4.30 (4H, bs), 12.87 (1H, bs) 

Compound No. 47: 

iH-NMR (CDCI3) 8 (ppm): 0.82 (3H, t J=7Hz), 1.29 (2H, sextet J=7Hz), 1.65 (2H, quintet, J=7Hz), 1.93 
(4H, bs), 2.67 (2H, t, J=7Hz), 4.08 (4H, m), 5.65 (2H, s), 7.01 (2H, d, J=Hz), 7.10 (2H, d, J=8Hz), 7.3-7.6 (3H, 
m),7.89 (1H, d, J=7Hz) 

Example 5 

Preparation of 2-n-butyi-5,8-dihydro-1 -l{2'-(1 H-tetrazol-5-yl)bipheny1-4-yl}methylI-1 H-1 ,3,4a,8a-tetraza-cy- 
clopentanaphthalene-4,9-dione (compound No. 71) 

Starting from 2-n-butyM,5,6,7-tefrahydro-1-[{241H-teto 
4(5H),7(6H)-dione and using the same procedures as those in Example 3 except that butadiene was used and 
the reaction temperature was -40°C to room temperature, there was obtained the titled compound. This com- 
pound has the following NMR spectrum. 

Compound No. 71: 

1 H-NMR (CDCI3) 8 (ppm): 0.83 (3H, t, J=7Hz), 1.28 (2H, sextet, J=7Hz), 1.67 (2H, quintet J=7Hz), 2.69 
(2H, t J=7Hz), 4.54 (2H, s), 4.58 (2H, s), 5.62 (2H, s), 6.03 (2H t s), 6.9-7.6 (7H, m), 7.87 (1H, d, J=7Hz) 

Example 6 

Preparation of 2-n-buty»-5,8-ethano-5,6,7,8-tetrahydro-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyil-1 H- 
1,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione (compound No. 109) 

1 -Benzyl-2-n-butylimidazo[4,5-d]pyridazine-4(5H) f 7(6H)-dione (500 mg, 1 .68 mmol) was suspended in dry 
methylene chloride (20 ml) and of 1 ,3-cyclohexadiene (405 mg, 5 mmol) was added to the suspension. The 
mixture was ice-cooled. To the mixture was added lead tetraacetate (1.25 g, 2.5 mmol) and the mixture was 
stirred for 3.5 hours while allowing to rise the reaction temperature to room temperature. The solvent was dis- 
tilled off under reduced pressure and the residue was purified by silica gel column chromatography to obtain 
1-benzyl-2-n-butyl-5,8-dihydro-5,8-ethano-1H-1 ,3,4a,8a-tetraza-cyclopentanaphthaIene-4,9-dione (0.59 g, 
93%) as pale yellow oily material. 

The compound was debenzylated and hydrogenated according to the same procedures as those in Ex- 
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ample 1 to obtain the titled compound via 2-n-buty1-5,8-ethano-5 i 6,7,8-tetrahydro-1 H-1 ,3,4a f 8a-tetraza-cydo- 
pentanaphthalene-4,9-dione (compound No. 147). These compounds have the following NMRspectrum. 

Compound No. 147: 

5 

1 H-NMR (CDCI 3 ) 8 (ppm): 0.99 (3H, t, J=7Hz), 1.40 (2H, sextet, J=7Hz), 1.80 (2H, quintet, J=7Hz), 1.9- 
2.15 (8H, m), 2.93 (2H, t, J=7Hz), 5.30<2H, s) 

Compound No. 109: 

10 

'H-NMR (CDCI3) 6 (ppm): 0.85 (3H, t, J=7Hz), 1.32 (2H, sextet, J=7Hz), 1.72 (2H, quintet, J=7Hz), 1.9- 
2.1 (8H, m), 2.72 (2H, t, J=7Hz), 5.27 ( 1H, s), 5.42 (1 H, s), 5.70 (2H, s), 7.04 (2H, d, J=8Hz), 7.14<2H, d, J=8Hz), 
7.3-7.6 (3H, m), 7.96 (1 H, dd, J=8Hz, 1 Hz) 

15 Example 7 

Preparation of 5,8-dihydro-5,8-ethano-2-n-propyl-1^ 
I.S^a.Sa-tetraza-cyclopentanaphthalene^.g-dione (compound No. 105) 

20 2-n-Propylimidazo[4,5-d]pyridazine-4(5H),7(6H)-dione (870 mg, 4.48 mmol) and 1 , 3-cyciohexadiene (538 

mg, 6.72 mmo!) were suspended in dry methylene chloride and the suspension was cooled to -10°C. Lead 
tetraacetate was added thereto and the mixture was stirred for two days while allowing to rise the reaction 
temperature to room temperature. Precipitates were filtered. The filtrate was washed with an aqueous satu- 
rated sodium bicarbonate solution and saturated brine and dried by anhydrous sodium sulfate. The solvent was 

25 distilled off and the residue was purified by silica gel column chromatography (chloroform:methanol= 100:1- 
100:5) to obtain 5,8-dihydrc-5,8-ethano-2-n-propyM H-1, 3,4a ^ 

(compound No. 143) (511 mg, 41.9%) as white powders. This compound has the following NMR spectrum. 
Compound No. 143: 

30 

1 H-NMR (CDCI3) 8 (ppm): 1.01 (3H, t, J=8Hz), 1.73-1.81 (2H, m), 1.83-1.99 (2H, m), 2.04-2.18(2H, m), 
2.39 (1H, bs), 2.96 (2H, t, J=8Hz), 6.00 (1H, brd, J=5Hz), 6.17 (1H, brd, J-4Hz), 6.65-6.80 (2H, m) 

Using the compound (150 mg, 0.55 mmol) and the same procedures as those in Example 1, there was 
obtained 5,8-dihydro-5 ? 8-ethano-2-rHpropyM-[{2'-0^ 
35 raza-cyclopentanaphthalene-4,9-dione (compound No. 105) (225 mg, 81 .3%). This compound has the follow- 
ing NMR spectrum. 

Compound No. 105: 

40 1 H-NMR (CDCI3) 5 (ppm): 0.84 (3H. t, J=7Hz), 1.58-1.72 (4H, m), 2.00-2.10 (2H, m), 2.61 (2H, t, J=7Hz), 

5.59 (1 H, d, J=1 6Hz), 5.71 (1 H, d, J=1 6Hz), 5.92 (1 H, bs), 6.01 (1 H, bs), 6.61-6.70 (2H, m), 6.98 (2H, d, J=8Hz), 
7.08 (2H, d, J=8Hz), 7.32-7.42 (1H. m), 7.45 (1H, d, J=7Hz), 7.50-7.57 (1H, m), 7.82 (1H, d, J=8Hz) 

Example 8 

45 

Preparation of ethyl 2-n-butyM,9-dioxo-5-methyt-5,6,7,8-teta^ 

yl}methyl]-1H-1,3,4a f 8a-tetraza-cyclopentanaphthalene-8-carboxylate (compound No. 167) and ethyl 2-n- 
butyi-4,9-dioxo-8-methyl-5,6,7^ 

za-cyciopentanaphthaiene-5-carboxyiate (compound No. 169) 

50 

2-n-Butyl-imidazo[4,5-d]pyridazine-4(5H),7(6H)-dione (1 .0 g, 4.60 mmol) was suspended in dry methylene 
chloride (30 ml) and the suspension was cooled to -78°C in a dry ice-acetone bath. Lead tetraacetate (content 
91 %) (3.5 g, 7.18 mmol) and ethyl sorbate (1.0 g, 7.13 mmol) were added thereto and the mixture was stirred 
for 24 hours while allowing to rise the reaction temperature to room temperature. The reaction mixture was 
55 poured into water, extracted with methylene chloride, washed with an aqueous saturated ammonium chloride 
solution and saturated brine and dried over magnesium sulfate. The solvent was distilled off under reduced 
pressure and the residue was purified by silica gel column chromatography (chloroform-met hand 50:1-5:1) 
to obtain ethyl 2-n-butyl-5,&-dihydro-4 f 9-dioxo-5-m^ 
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boxylate (897 mg, 53.9%) as colorless oily material. This compound has the following NMR spectrum. 

1 H-NMR (CDCI3) 8 (ppm): 0.95 (3H f t, J=7Hz), 1.31 (3H, t, J=7Hz), 1.41 (2H, m), 1.51 (3H. d, J=7Hz), 1.86 
(2H, quintet, J=8Hz). 2.97 (2H, t, J=7Hz), 4.26 (2H, q, J=7Hz), 5.57-5.64 (2H, m), 6.14 (1H, dd, J=10Hz, 5Hz), 
6.29 (1H, dd, J=10Hz,5Hz) 

5 The above compound (861 mg, 2.49 mmol) was dissolved in methanol (100 ml) and 1 0% palladium carbon 

(100 mg) was suspended therein. The atmospheric catalytic reduction was carried out under hydrogen atmos- 
phere for 4.5 hours. The catalyst was filtered and the solvent was distilled off. under reduced pressure to obtain 
ethyl 2-n-butyl-4 f 9-dtoxo-5-methyi-5 t 6,7 f 8-tetrahydro-1 H-1 ,3,4a, 8a-tetraza-cydopentanaphthalene-8-car- 
boxylate (compound No. 28) (809 mg, 93.4%) as colorless oily material. This compound has the following NMR 

10 spectrum. 

1 H-NMR (CDCI3) 8 (ppm): 0.94 (3H, t, J=8Hz). 1 .25 (3H, t, J=7Hz), 1 .30-1 .49 (2H t m), 1 .38 (3H, d, J=8Hz), 
1.71-1.91 (4H f m), Z12-2.54 (2H, m), 2.51 (2H, t, J=8Hz), 4.25 (2H, q, J=7Hz), 5.13-5.20 (1H, m), 5.42-5.45 
(1H,m) 

The above compound (320 mg, 0.918 mmol) was dissolved in dimethytformamide 5 ml) and 60% sodium 
15 hydride (40 mg, 1 .0 mmol) was added thereto. The mixture was reacted at room temperature for 45 minutes 
and {2'-(1-triphenylmethyltetrazol-5-yl)biphenyl-4-yl}methy1 bromide (615 mg, 1.10 mmol) was added thereto 
to react for 14 hours. The reaction mixture was poured into an aqueous saturated ammonium chloride solution, 
extracted with ethyl acetate, washed with water and dried over anhydrous sodium sulfate. The solvent was 
distilled off under reduced pressure and the residue was purified by silica ge) column chromatography <hex- 
20 ane:ethyl acetate= 1:1-1:4) to obtain less polar isomer ethyl 2-n-butyM,9-dfoxo-5-rriethyl-5,6,7 l 8-tetrahydro- 

1- [{2'-(triphenylmethyltetrazol-5-yl)biphenyl-4-yl}methyl]-1H-1 ,3,4a,8a-tetraza-cydopentanaphthaiene-8-ca 
rboxylate (131 mg, 17.3%) and more polar isomer ethyl 2-rvbutyM,9-dtoxo-&-methy1-5,6 i 7,8-teta 
(m'phenyimethyltetrazol-5-yl)biphenyl-4-yl}methyl}-1 H-1 ,3,4a, 8a>tetn^-cydopentanaphthalen&-5-carboxyl 
ate (122 mg, 16.1 %), as colorless oily material, respectively. These compounds have the following NMR spsc- 

25 brum. Less polar isomer Rf=0.41, silica gel TLC plate, ethyl acetate: hexane=4:1) 

1 H-NMR (CDCI3) 5 (ppm): 0.85 (3H, t, J=7Hz), 1 .1 9-2.0 (1 2H, m), 2.0-2.5 (2H, m), 2.62 (2H, t, J=8Hz), 4.20- 
4.27 (2H, m), 4.9-5.15 (1H f m), 5.4-5.5 (1H, m), 5.50 (1H, d, J=15Hz), 5.70 (1H, d, J=15Hz). 6.87-6.94 (8H. 
m), 7.18 (2H, m), 7.23-7.36 (10H, m), 7.44-7.49 (2H, m), 7,89-7.93 (1 H. m) 
More polar isomer (RF=0.28, silica gel TLC plate, ethyl acetate: hexane=4:1) 

30 1 H-NMR (CDCI3) 8 (ppm): 0.85 (3H, t, J=7Hz), 1.22-1.32 (5H, m), 1.38 (3H, d, J=7Hz), 1.60-1.90 (4H, m), 

2.0£h2.50 (2H, m) 2.62 (2H, t, J=7Hz), 4.24 (2H, q, J=7Hz), 5.1-5.26 (2H, m), 5.50 (1 H, d, J=*16Hz), 5.66 (1H, 
d, J=16Hz), 6.90-6.93 (8H. m), 7.10 (2H, d, J=8Hz). 7.22-7.36 (10H, m), 7.44-7.49 (2H, m), 7.89-7.93 (1H, m) 
The less polar isomer (131 mg, 0.159 mmol) was dissolved in acetone (2 mi), 10% hydrochloric acid (0.2 
ml) was added and the solution was stirred at room temperature for 3 hours. The reaction mixture was con- 

35 centrated and diluted with methylene chloride. The dilution was neutralized with an aqueous saturated ammo- 
nium chloride solution containing sodium bicarbonate. The separated methylene chloride layer was washed 
with water and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and 
the residue was purified by silica gel column chromatography (chloroform:methanol=10:1) to obtain ethyl 2- 
n-butyl-4,9-dioxo-5-methyl-5 ( 6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H-1 ,3,4a,8a-te 

ao traza-cyclopentanaphthalene-8-carboxylate (compound No. 167) (92 mg, 98.9%) as colorless ofly material. 
This compound has the following NMR spectrum. 

1 H-NMR (CDCI3) 8 (ppm): 0.86 (3H, t, J=8Hz). 1 .25 (3H, t, J=7Hz), 1 .34 (3H, d, J=7Hz), 1 .1 8-1 .41 (2H, m), 
1 .66-1 .79 (4H, m), 2.06-2.42 -2H, m), 2.73 (2H, t, J=8Hz), 4.1 6-4.29 (2H, m), 4.97-5.04 (1 H, m), 5.38-5.43 (1 H, 
m), 5.59 (1H, d, J=16Hz), 5.78 (1H, d, J=16Hz), 7.06 (2H, d, J=8Hz), 7.15 (2H, d, J=8Hz), 7.38-7.42 (1H, m), 

45 7.48-7.61 (2H, m), 7.99 (1 H, d, J=8Hz) 

The more polar isomer (122 mg, 0.148 mmol) was dissolved in acetone (2 ml) and 10% hydrochloric acid 
(2 ml) was added thereto. The solution was stirred at room temperature for 5 hours. The reaction mixture was 
concentrated and diluted with methylene chloride. The dilution was neutralized with an aqueous saturated am- 
monium chloride solution containing sodium bicarbonate. The separated methylene chloride layer was washed 

so with water and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and 
the residue was purified by silica gel column chromatography (chloroform:methanol=20:1-10:1) to obtain ethyl 

2- n-butyl-4 t 9-diox(>-8-methyl-5,67 

etraaza-cyclopentanaphthaIene-5-carboxylate (compound No. 169) (23 mg, 26.7%) as white solid. This com- 
pound has the following NMR spectrum. 
55 1 H-NMR (CDCI3) 8 (ppm): 0.87 (3H, t, J=8Hz), 1 .26 (3H, t, J=7Hz), 1 .34 (3H, d, J=7Hz), 1 .23-1 .49 (2H, m), 

1.64-1.84 (4H, m), 2.04-2.43 (2H, m), 2.74 (2H, t, J=7Hz), 4.22 (2H, q, J=7Hz), 5.12-5.24 (2H, m), 5.57 (1H, 
d, J=16Hz), 5.71 (1H, d, J=16Hz), 7.04 (2H, d, J=*8Hz), 7.15 (2H, d, J=8Hz), 7.38-7.41 (1H, m), 7.48-7.65 (2H, 
m). 8.01 (1H, dd, J=8Hz,2Hz) 
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Example 9 

Preparation of ethyl 4,9-dioxo-5-methyl-2-n-propyl-5,6,7 f 8-tetrahydr^ 

yl)methylHH-1,3,4a,8a-tetraaza-cyd (compound No. 138) and 4,9-dioxo- 

S-methyl^-n-propyl-S.ej^tetrahydro-l-K^-tl H-tetrazol-5-yl)biphenyl-4-yl)methylJ-1 H-1 ,3,4a,8a-tetraaza- 
cydopentanaphthalene-5-carboxylate (compound No. 139) 

Using the same procedures as those in Example 8 and 2-n-propylimidazoK,5^]pyridazine-4(5H) f 7(6H)- 
dione as a starting material, there was obtained ethyl S.S-dihydro^^dioxa-S-methyl^-n-propyl-IH- 
1,3,4a f 8a-tetraaza-cyclopentanaphthalene-8-carboxyfate (compound No. 140) as white powders. This com- 
pound has the following NMR spectrum. 

1 H-NMR (CDCI 3 ) 8 (ppm): 1.01 (3H f t, J=7Hz), 1.32 (3H, t J=7Hz), 1.49 (1.5H, d. J=7Hz), 1.55 (1.5H, d, 
J=7Hz) f 1.82-2.00 (2H, m), 2.94 (2H, t, J=8Hz), 4.21-4.35 {2H, m) f 5.46-5.50 1H f m); 5.63-5.74 (1H. m), 6.07- 
6.21 (1H, m), 6.25-6.36 (1H, m) 

The above compound (1.59 g, 4.78 mmol) was dissolved in methanol (50 ml) and 5% paJladium-carbon 
(150 mg) was added thereto. The solution was stirred at room temperature for 21 hours under hydrogen at- 
mosphere. The resulting filtrate was concentrated and dried to obtain ethyl 4,9-dioxo-5-methyl-2-n-propyl- 
5 f 6J,8-tetrahydrc-1H-1,3 f 4a,8a-tetra (compound No. 28) (1.50 g, 

94.3%) as slightly tan powders. This compound has the following NMR spectrum. 

Compound No. 28: 

1 H-MMR (CDCI 3 ) 8 (ppm): 1.00 (3H t t, J=8Hz), 1.28 (3H, t, J=7Hz), 1.40 (3H f d, J=6Hz), 1.65-1.88 (1H, 
m) f 1.82-1.98 (2H, m) f 2.12-2.24 (1H, m) 2.24-2.50 (2H, m) t 2.93 <2H, t, J=8Hz), 4.24 (2H, q, J=7Hz), 5.05- 
5.12 (1H, m), 5.19-5.25 (1H, m) 

Using the same procedures as those in Example 8 and the above compound (1 083 mg, 3.24 mmol), there 
were obtained two positional isomers as less polar material and more polar material. Respective isomers were 
deprotected by the same procedures as those in Example 8 to obtain ethyl 4,9-dioxc-5-methyl-2-n-propyl- 
5,6J,8-tetrahydrc-1-[2'^1H-tetrazd^ 

ne-8-carboxylate (compound No. 138) (493 mg, 27.1%) as less polar material and ethyl 4,9-dioxo-8-methyl- 
2-n-propyl-5,6,7,8-tetrahydn>1-[(2'-(1 H-tetrazol-5-yl)bipheny»-4-yl)methyl]-1 H-1 ,3,4a,8a-tetraza-cyclopenta 
naphthalene-5-carboxyiate (compound No. 139) (469 mg, 25.9%) as more polar material, as white powders, 
respectively. Retention values thereof by thin layer chromatography (chk>roform:methanol=10.1) and NMR 
spectrum are as follows. 

Compound No. 138 (less polar material): 

Retention value=0.22 

1 H-MMR (CDCI3) 8 (ppm): 0.92 (3H, t, J=7Hz), 1 .25 (3H, t, J=7Hz), 1.32 (3H, d,J=6Hz), 1.67-1.78 (3H. m), 

2.12- 2.20 (1H, m), 2.24-2.42(2H, m), 2.70 (2H, t, J=7Hz), 4.1W.28 (2H. m), 4.96-5.06 (1H, m), 4.39 (1H, dd, 
J=4,8Hz), 5.59 (1H, d, J=16Hz), 5.77 (1H, d, J=16Hz), 7.05 (2H, d, J=8Hz), 7.15<2H, d, J=8Hz), 7.40 (1H, dd, 
J=2,7Hz), 7.46-7.60 (2H, m). 7.96 (1 H, dd, J=1 HzJHz) 

Compound No. 139 (more polar material): 

Retention value=0.18 

1 H-NMR (CD0 3 ) 8 (ppm): 0.92 (3H, t, J=7Hz), 1.25 (3H. t, 7Hz), 1.33 (3H, d, J=7Hz), 1.62-1.82 (3H, m), 

2.13- 2.42 (3H, m), 2.69 <2H, t, J=7Hz), 4.22 (2H, q, J=7Hz), 5.08-5.20 (1H, m). 5.22 (1H, dd, J=4,8Hz), 5.57 
(1 H, d, J=16Hz), 5.70 (1 H, d, J=16Hz), 7.02 (2H, d, J=8Hz), 7.13 (2H, d, J=8Hz), 7.40 (1H, dd, J=2,7Hz), 7.46- 
7.60 (2H, m), 7.96 (1H, dd, J= 1,7Hz) 

Example 10 

Preparation of 4,9-dioxo-5-methyl-2-n-propyi-5,6 f 7,8-tetrahydro-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)me- 
thy1]-1r^1,3,4a,8a-tetraza-cydopentanaphthalene-8-(^u1>oxylate (compound No. 56) 

Ethyl 4.9HJioxc-5-methyl-2-rvpropyl-5,6,7,8-tetrahv^ 
1,3,4a,8a-tetraza-cydopentanaphthalene-8-carboxylate (compound No. 138) (200 mg) was dissolved in acet- 
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one (5 ml) and 6N aqueous sodium hydroxide solution (5 ml) was added thereto. The solution was stirred at 
50°C for 1 hour. PH was adjusted to 2 using 2N hydrochloric acid. The resulting precipitates were filtered and 
purified by reverse phase high performance liquid chromatography to obtain 4,9-dloxo-5-methyl-2-n-propyl- 
5^J t 8-tetrahydro-1-[(241H-tet^ ,3,4a,8a-tetraza-cyclopentanaphthale 
ne-8-carboxylic acid (compound No. 56 ) (42 mg, 22.1 %) as white powders. This compound has the following 
NMR spectrum. 

iH-NMR (CD 3 OD) 6 (ppm): 0.96 (3H, t, J=7Hz), 1.16 (3H, d, J=7Hz), 1 .50-1.80 (6H f m), 2.66 (2H, t, J=7Hz), 
5.20-5.30 (2H f m), 5.66 (1H, d, J=16Hz), 5.75 (1H, d, J=16Hz), 6.96-7.16 (4H, m). 7,52-7.60 (2H, m), 7.63- 
7.70 (2H, m) 

Example 11 

Preparation of 4,9-dioxo-8-methyl«2-n-propyW,6,7,8-tetrahy 

thylHH-1,3 f 4a,8a-tetra^-cydopentanaphthaJene-5-carboxy^ (compound No. 111) 

Using the same procedures as those in Example 10 and ethyl 4,9-dioxo-8-methyl-2-n-propyl-5,6,7,8-tet- 
rahydro-1-[(2'-2(1 H-tetrazd-5-yl)biphenyl-4-yi)met hyl]-1 H-1 ,3,4a,8a-tetraza-cydopentanaphtha!ene-5-carb 
oxyiate (compound No. 1 39), there was obtained 4 t 9-dk>xo-8-met hyi-2-n-propyl-5, 6, 7,8-tetrahydro-1 -[(2*-{1 H- 
tetrazol-5-yl)biphenyl-4-yl)methyl]-1 H-1 ,3,4a, 8a-tetraza-cyc!opentanaphthalene-5-cart)Oxylic acid (com- 
pound No. 111) (93 mg, 49.0%) as white powders. This compound has the following NMR spectrum. 

Compound No. 111: 

iH-NMR (CD 3 OD) 8 (ppm): 0.93 (3H, t, J=7Hz), 1.33 (3H, t, J=7Hz), 1.50-2.12 (6H, m), 2.64 (2H, t, 
J=7Hz), 5.23 (1H, m), 5.70 (2H, s), 6.94 (1H, d, J=8Hz), 7.00-7.18 (3H, m). 7.50-7.60 (2H, m), 7.60-7.70 (2H, 
m) 

Example 12 

Preparation of methyl 2-n-butyl-5,8-ethano-4,9-dioxo-5 f 6 ,7,8-tetrahydro-1-K2M1H-tetrazoi-5-^ 
yl)n^thyl^1H-1,3,4a,8a-tetraza-cydopentanaphthalene-8-carboxyiate (compound No. 156) and methyl 2-n- 
butyl-5 f &-ethano-4,9-dioxo-5,6,7,8-teta^ 
tetraza-cyclopentanaphthalene-5-carboxylate (compound No. 159) 

1-Benzy1-2-n-butyiimidazo[4 ( 5-d]pyiidazine-4(5H),7(6H)-dione (300 mg, 1 mmol) was suspended in dry 
methylene chloride (10 ml) and methyl 1,3-cyclohexadiene-1-carboxylate (230 mg, 1.7 mmol) synthesized ac- 
cording to the known method [Chem. Ber. Chem., 90, 238(1957), J. Org. Chem.,53, 3262(1988)] was added. 
The mixture was cooled to -12°C in an ice-acetone bath. To the mixture was added lead tetraacetate (0.74 g, 
1.5 mmol) and the mixture was stirred for 2 hours while allowing to rise the reaction temperature to 10°C. The 
reaction mixture was poured in water, extracted with methylene chloride, washed with water and dried over 
sodium sulfate. The solvent was distilled off under reduced pressure and the residue was dissolved in methanol 
(20 ml) without purification. 20% Palladium hydroxide (50 mg) was added thereto and the mixture was stirred 
at room temperature for 24 hours under hydrogen atmosphere. The catalyst was removed by filtration, the re- 
sulting filtrate was concentrated under reduced pressure and the residue was purified by silica gel column chro- 
matography (chloroform:methanol=40:1) to obtain methyl 2-rvbutyl-5,8-ethario-4 f 9-dk)xo-5,6 f 7 f 8-tetrahydro- 
1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-8-carboxy1ate (compound No. 1 53) (370 mg, >100%). This com- 
pound has the following NMR spectrum. 

iH-NMR (CDCI3) 6 (ppm): 0.93 (3H, t, J=7Hz), 1 .42 (2H, sextet, J=7Hz), 1 .85 (2H, quintet, J=7Hz), 1 .5-2.8 
(8H, m), 2.96 (2H, t, J=7Hz), 3.78,3.85 (3H, two s), 5.35. 5.47 (1H, two bs), 12.95, 13.05 (1H, two bs) 

The above compound was alkylated according to the same procedures as those in Example 8 to obtain 
two isomers of less polar one (Rf=0.37, silica gel TLC plate, ethyl acetate: hexane=3:1) and more polar one 
(Rf=0.23, silica gel TLC plate, ethyl acetate:hexane-3:1) in an amount of 261 mg (31 %) and 247 mg (30%), 
respectively. The isomers were further detritylated, respectively, to obtain methyl 2-n-butyl-5,8-ethano-4,9- 
dioxo-5,6,7 f 8-tetrahydro-H{2^ 

ene-8-carboxylate (compound No. 1 56) from the less polar isomer, and methyl 2-n-butyl-5,8-ethano-4,9-dioxo- 
S^J.S-tetrahydro-H^I H-tetrazol-5-yl)biphenyl-4-yl}methyll-1 H-1 ,3 # 4a,8a-tetraza-cydopentanaphthale 
ne-5-carboxylate (compound No. 1 59) from the more polar isomer. These compounds have the following NMR 
spectrum. 
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Compound No. 156: 

1 H-NMR (CDCI 3 ) 8 (ppm): 0.84 (3H, t, J=7Hz), 1.32 (2H, sextet, J=7Hz), 1.69 (2H, quintet. J=7Hz). 1.8- 
2.7 <8H, m) f 2.71 (2H. t, J=7Hz), 3.77 (3H, t), 5.23 (1H, bs), 5.64 (1H, d, J=16Hz), 5.67 (1H, d, J=16Hz), 7.05 
<2H, d, J=8Hz) f 7.15 (2H, d, J=8Hz), 7.3-7.6 <3H, m). 7.96 (1H, d, J=8Hz, 2Hz) 

Compound No. 159: 

'H-NMR (CDCI3) 8 (ppm): 0.85 (3H, t, J=7Hz), 1.33 (2H, sextet, J=7Hz) t 1.70 (2H, quintet, J=7Hz), 1.8- 
2.7 (8H, m), 2.73 (2H, t, J=7Hz), 3.75 (3H, s), 5.38 (1H, bs), 5.61 (1H, s), 7.01 <2H, d, J=8Hz), 7.13 (2H, d f 
J=8Hz), 7.3-7.6 (3H. m), 7.93 (1H, dd, J=8Hz, 2Hz) 

Example 13 

Preparation of ethyl 2-n-butyW,9-dioxo-5,8-ethano-5,6,7,8-tetra^ 

yl}methyl^1H-1 i 3,4a,8a-tetraza-cyclopentanaphthalene-5-ca^boxylale (Compound No. 196) and ethyl 2-n- 
butyl-4,9-dioxo-5,8-ethano-5,6,7,8-tetra^ 

tetraza-cydopentanaphthaiene-8-carboxylate (Compound No. 198) 

Using the same procedures as those in Example 8 except that ethyl 1,3-cydohexadiene-1-carboxylate 
synthesized by the known method in the literature [Helv. Chim. Acta, 41, 1191 (1958)] was used, there was 
obtained the titled compound via Compound No. 172. These compounds have the following NMR spectrum. 

Compound No. 196 

1 H-NMR (CDCI3) 8(ppm): 0.86 (3H, t, J=7Hz), 1.22 (3H. t, J=7Hz), 1.33 (2H, sextet, J=7Hz), 1.71 (2H, quin- 
tet, J=7Hz). 1.8-2.6 (8H, m), 2.73 (2H, t, J=7Hz), 4.23 (2H, m), 5.38 (1H, s), 5.61 (2H, s). 6.99 (2H, d, J=9Hz), 
7.13 (2H, d, J=9Hz), 7.40 (1H, dd, J=7Hz, 1Hz), 7.45-7.6 (2H, m), 7.95 (1H, dd. J=7Hz, 1Hz) 

Compound No. 198 

1 H-NMR (CDCI3) 8(ppm): 0.85 (3H, t, J=7Hz), 1.27 (3H, t, J=7Hz), 1.2-1.4 (2H, m), 1.70 (2H, quintet, 
J=7Hz), 1 .8-2.2 (6H, m), 2.4-2.7 (2H, m), 2.72 (2H, t, J=7Hz), 4.26 (2H, m), 5.23 (1H, s), 5.66 (2H, s), 7.07 (2H, 
d, J=8Hz), 7.15 (2H, d, J=8Hz), 7.41 (1H, d, J=8Hz), 7.45-7.6 (2H, m), 7.96 (IH, d, J=8Hz) 

Example 14 

Preparation of 5 hydroxymethyl-8-methyl-2-r^pro^ 

yl}methyl>1H-1,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione (Compound No. 199) and 8-hydroxyme- 

thyl-5-methyl-2-n-propyl-5,6,7 f 8-tetra^^ 

za-cyclopentanaphthaIene-4,9-dione (Compound No. 201) 

Using the same procedures as those in Example 1 as well as 1-benzyl-2-n-propy1imidazoI4,5-d]pyridazine- 
4(5H),7(6H)-dione and 2,4-hexadiene-1-ol as a starting material, there was obtained an intermediate 5-hydrox- 
ymethyl-8-methyl-2-n-propyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9^1ione 
(Compound No. 173). This compound has the following NMR spectrum. 

1 H-NMR (CDCI3) 8(ppm): 0.98 (3H, t, J=7Hz), 1.50 (3H, d, J=6Hz), 1.78-1.87 <3H, m), 2.12 (3H, m), 2.85 
(2H, t, J=7Hz), 3.35 (1H, s), 3.78 (2H, d, J=7Hz) : 4,9 (1H, m) s 5.10 (1H 5 m) 

Starting from the above intermediate and using the same procedures as those in Example 1, there were 
obtained 5-hydroxymethyl-8-methyl-2-n-prop^ 

thyij-1 H-1, 3,4a, 8a-tetraza-cydopentanaphthaIene-4,9-dione (Compound No. 199) and 8-hydroxymethyl-5- 
methyW-n-propyi-S.e, 7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyi-4-yl}methyl}-1 H-1 ,3,4a,8a-tetraza-cyc 
lopentanaphthaiene-4,9-dione (Compound No. 201) as white powders. These compounds have the following 
NMR spectrum. 

1 H-NMR (CDCI3) S(ppm): 0.85 (3H, t, J=7Hz), 1.38 (3H, d, J=7Hz). 1.60-1.80 (3H, m), 1.90-2.20 (3H, m), 
2.62 (2H, t, J=8Hz), 3.70-3.90 (2H, m). 4.96 (2H, m), 5.58 (1H, d, J=16Hz), 5.67 (1H, d, J=16Hz), 6.92-7.05 
(4H, m), 7.36 (1H, d, J=7Hz), 7.42-7.57 (2H, m), 7.82 (1H, d, J=8Hz) 
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Example 15 

Preparation of 2-rvbutyl-5-hydroxymethyl-8-methyl-5,6 ,7,8-tetrahydro-1-K2'-(1 H-tetrazol-5-yl)bipheny1-4- 
yl}methyt]-1H-1 ,3,4a, 8a-tetraza-cydopentanaphthalene-4,9-dione (Compound No. 200) and 2-n-butyl-8-hy- 
droxymethyl-S-methyl-S.ej.S-tetrahydr^^ 
pentanaphthalene-4,9-dione (Compound No. 202) 

Using the same procedures as those in Example 1 as well as 1-benzyl-2-n-butylimidazo[4,5-d]pyridazine- 
4(5H),7(6H)-dione and 2,4-hexadiene-t-ol as a starting material, there was obtained an intermediate 2-n-bu- 
tyl-S-hydroxymethyl-S-methyl-S.ej.S-tetrahydro-l H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione 
(Compound No. 174). This compound has the following NMR spectrum. 

Compound No. 173: 

1H NMR (CDCI 3 ) 6(ppm): 1.14 (3H, t, J=7Hz). 1.57 (2H, m), 1.69 (3H t d, J=6Hz), 1.90-2.04 (3H. m), 2.31 
(3H, m). 3.05 (2H, t, J=7Hz), 3.96 (2H, d, J=7Hz), 5.09 (1 H, m), 5.28 (1 H, m) 

Starting from the above intermediate and the same procedures as those in Example 1 , there was obtained 
a mixture of 2-n-butyl-5-hydroxymethyl-8-methy^ 

thyt}-1H-1,3,4a,8a-tetraza-cyclopentanaphthalen&-4,9-dione (Compound No. 200) and 2-n-butyl-8-hydroxy- 
methyl-S-methyl-S.ej.S-tetrahydr^^ 

naphthalene-4,9-dione (Compound No. 202) as white powders. These compounds have the following NMR 
spectrum. 

iH-NMR(CDd 3 )5(ppm): 0.81-0.89 (3H, m), 1.26-1.39 (2H, m), 1.39-1.42 (3H, m). 1.60-1.70 (3H. m), 1.86- 
2.16 (3H, m), 2.65-2.78 (2H, m), 3.71 -3.96 (3H, m), 4.95-5.10 (2H, m), 5.50-5.71 (2H ? m), 6.90-7.10 (4H, m) t 
7.27-7.59 (3H, m), 7.88-7.92 (1 H f m) 

Example 16 

Preparation of 4,9-dioxo-8-methyl-2-n-propyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}me- 
thyl]-1H-1 v 3,4a v 8a-tetiBza-cydopentanaphthaJene-5-cai1)oxy-N, (Compound No. 203) and 

4,9-dioxc-5-methyl-2-n-propyl-5,6,7,8-tetrahydro-1 -K2M1 h-tetrazd-5-yl)biphenyl-4-yl}methy1]-1 H-1 ,3,4a, 8a- 
tetraza-cydopentanaphthalene-8-carboxy-N.N-diethylamide (Compound No. 205) 

Sorbic acid (5.01 g, 44.7 mmol) and dlethylamine (3.59 g, 49 mmol) were dissolved in dimethytformamide 
(100 ml) and the solution was stirred under ice-cooling. To the solution was added diphenyiphosphoryl azide 
(15.0 g, 54.5 mmol) and the mixture was stirred for 20 hours while allowing to rise the temperature to room 
temperature. The reaction mixture was diluted with ethyl acetate and washed with an aqueous saturated so- 
dium chloride solution. The ethyl acetate layer was washed with an aqueous saturated sodium carbonate and 
aqueous saturated sodium chloride solution and dried over anhydrous sodium sulfate. The solvent was distilled 
off under reduced pressure and the residue was purified by silica gel column chromatography (cnloroform:me- 
thanol=200:1-50:1 ) to obtain sorbic acid N.N-diethylamide (7.40 g, 99.9%) as pale yellow solid. This compound 
has the following NMR spectrum. 

1 H-NMR (CDCI3) 8(ppm): 1.17 (6H, t, J=7Hz), 1.83 (3H, d, J=6Hz), 3.41 (4H, quartet, J=7Hz), 5.92-6.32 
(3H,m), 7.15-7.35 (1H,m) 

Starting from the above compound and using the same procedures as those in Example 2, there was ob- 
tained 4,9-dk>xo-8-methyl-2-n-propyl-5,6,7,8-telrahydro-1 H-1 ,3,4a,8a-tBtraza-cydopentanaphthalene-5-car- 
boxy-N,N-diethylamide (Compound No. 175) as colorless oily material. This compound has the following NMR 
spectrum. 

1 H-NMR (CD3OD) 5(ppm): 1.31 (3H, t, J=7Hz), 1.43 (3H, t, J=7Hz). 1.66 (3H, t, J=7Hz), 1.73 (3H, d, 
J=6Hz), 2.05-2.25 (2H, m), 2.2-2.55 (3H, m), 2.7-2.9 (1H, m), 3.1-3.25 (2H, t, J=7Hz), 3.4-3.65 (2H, m), 3.65- 
4.0 (2H, m), 5.15-5.4 (1H, m), 5.85-6.0 (1H, m) 

Starting from the above compound and using the same procedures as those in Example 8, there were 
obtained 4,9-dioxo-8-methyk2-n-propyl-5,6,7 f 8-te^ 

1,3,4a,8a-tetraza-cydopentanaphthalene-5-carboxy-N,N-diethylamide (Compound No. 203) and 4,9-dioxo-5- 
methyl-2-n-propyl-5 f 6,7 f S-tetrahydro-H^-O H-tetrazol-5-yl)biphenyl-4-yl)methyll-1 H-1 ,3,4a,8a-tetraza-cyc 
bpentanaphthalene-e-carboxy-N,N-diethylamide (Compound No. 205) as colorless oily material. These com- 
pounds have the fdlowing NMR spectrum. 
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Compound No. 203: 

1H-NMR (CDCI3) 8(ppm): 0.90 (3H, t, J=7Hz), 1.10 (3H, t, J=8Hz), 1.33 (3H ? t, J=7Hz), 1.41 (3H, d, 
J=6Hz), 1.68-1.92 (1H f m), 1.73 (2H, m), 1.95-2.40 (3H, m), 2.66 (2H ( t, J=7Hz), 3.05-3.3 (1H, m), 3.3-3.64 
(1 H, m). 3.43 (2H, quartet, J=7Hz), 5.0-5.2 (1H f m), 5.2-5.4 (1 H, m), 5.50 (1H, d, J=16Hz), 5.61 (1H, d, J=16Hz), 
6.92 (2H, d, J=7Hz), 7.02 (2H, d, J=7Hz), 7.2-7.6 (3H, m). 7.81 (1H f d, J=7Hz) 

Compound No. 205: 

1 H-NMR (CDCI3) 8(ppm): 0.93 (3H, t, J=7Hz), 1.09 (3H, t, J=7Hz), 1.34 (3H, t, J=7Hz), 1.43 (3H, d, 
J=6Hz), 1.80 (2H, m), 1.8-2.0 (1H. m), 2.0-2.2 (2H, m), 2.2-2.45 (1H, m), 2.71 (2H, t, J=7Hz), 3.1-3.3 (1H f m); 
3.3-3.6 (3H, m) 4.8-5.0 (1H f m). 5.60 (2H. s), 5.5-5.75 s(1H, m); 7.05 (4H. s), 7.3-7.65 (3H f m), 7.86 (1H, d, 
J=7Hz) 

Example 17 

Preparation of 4 f 9-dioxo-8-methyl-2-n-propyl-5,6 J,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl]me- 
thyl^1H-1,3,4a,8a-tetraza-cydopentanaphtha!ene-5-cartx)xy- N-t-butylamide (Compound No. 207) and 4,9- 
dioxo-5-methyl-2-n-propyl-5 f 6 f 7 f 8-tetrahydro-1 ^-{l H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H-1 ,3,4a,8a-tet- 
raza-cyclopentanaphthalene-8-carboxy-N-t-butylamide (Compound No. 209) 

Sorbic acid (5.01 g, 44.7 mmol) and t-butylamide (3.59 g, 49 mmoi) were dissolved in dimethylformamide 
(150 ml) and the solution was stirred under ice-cooling. To the solution was added diphenytphosphoryl azide 
(14.8 mg, 53.8 mmol) and triethyiamine (9.95 g, 98.3 mmd) was added thereto. The mixture was stirred for 
18 hours while allowing to rise the temperature to room temperature. The reaction mixture was diluted with 
ethyl acetate and the dilution was washed with an aqueous saturated sodium choride solution. The ethyl acet- 
ate layer was washed with an aqueous saturated sodium carbonate solution and an aqueous saturated sodium 
chloride solution and dried over anhydrous sodium sulfate. The solvent was distilled off and the residue was 
purified by silica, gel column chromatography (hexane:ethyl acetate=20: 1-5:1) to obtain sorbic acid N-t-buty- 
lamide as (2.82 g, 37.6%) pale yellow solid. This compound has the following NMR spectrum. 

1 H-NMR (CDd 3 ) S(ppm): 1.39 (9H, s), 1.82 (3H, d, J=6Hz), 5.30 (1H, bs), 5.67 (1H, d, J=15Hz), 5.95-6.22 
(2H, m), 7.13 (1H, dd, J=11Hz, 15Hz) 

Starting from the above compound and using the same procedures as those in Example 8, there was ob- 
tained the titled compound via 4 f 9-dk>xo-8-methyl-2-n-propyl-5 t 6,7,8-tetrahydro-1 H-1 ,3,4a, 8a-tetraaza-cydo- 
pentanaphthalene-5-carboxy-N-t-butylamide (Compound No. 177). These compounds have the following 
NMR spectrum. 

Compound No. 177: 

1 H-NMR (CD 3 Od) S(ppm): 0.99 (3H, t, J=7Hz), 1 .36 (9H. s), 1 .41 (3H, d. J=8Hz), 1 .72-1 .92 (2H, m), 2.05- 
2.35 (4H, m), 2.87 (2H, t, J=7Hz), 4.85-5.03 (2H. m) 

Compound 207: 

'H-NMR (CDCI3) 6(ppm): 0.89 (3H, t, J=7Hz), 1.32 (12H, s), 1.6-1.8 (2H, m), 1.8-2.25<3H, m), 2.25-2.45 
(1H, m), 2.67 (2H, t, J=7Hz), 4.9-5.0 (1H, m), 5.15-5.35 (1H. m), 5.68 (1H, d, J=16Hz). 5.78 (1H, d, J=16Hz). 
6.48 (1 H, s), 6.97 (2H, d, J=8Hz), 7.05 (2H, d, J=8Hz), 7.36 (1H, d, J=7Hz), 7.4-7.65 (2H, m), 7.84 (1 H, d, J=7Hz) 

Compound 209: 

'H-NMR (CDCI3) 5(ppm): 0.92 (3H, t, J=7hz), 1.31 (12H, s), 1.65-1.85 (2H. m), 1.85-2.05 (2H, m), 2.05- 
2.30 (1H, m), 2.30-2.50 (1H, m), 2.70 (3H, t, J=7Hz), 5.1-5.18 (1 H, m), 5.18-5.3 (1H, m); 5.55 (1H, d, J=16Hz), 
5.79 (1H, d, J=16Hz); 6.84 (1H, s), 7.05 (2H, d, J=8Hz), 7.11 (2H, d, J=8Hz), 7.39 (1H. d, J=8Hz) 7.42-7.65 
(2H,m); 7.85-7.95 (1H, m) 
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Example 18 

Preparation of 2-n-butyl-4.9-dioxo-8-methy-5 I 6,7 I 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)blphenyl-4-yl}methyl]- 
1r^1,3,4a3a-tetraa2a-(^dopentanaphthalene-5-carboxy-N-t-butylamide (Compound No. 208) and 2-n-bu- 
tyM,9-dloxo-5-met hyl-5,6 t 7 l 8-tetrahydro-1-[{2'(1 H-tetrazol-5-yl)blphenyl-4-yl}methyl]-1 H-1 ,3,4a,8a-tetraa- 
za-cyclopentanaphthalene-8-carboxy-N-t-butylamide (Compound No. 210) 

Starting from the sorbic acid N-butyiamide synthesized according to the method described in Example 8 
and using the same procedures as those in Example 1 2, there was obtained the titled compound via 2-n-butyf- 
4,9-dioxo-8-methy1-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraaza-cydopentanaphtha!ene~ 5-carboxy-N-t-butyia- 
mide (Compound No. 178). These compounds have the following NMR spectrum. 

Compound 178: 

iH-MNR(CD 3 OD)6(ppm): 1 .07 (3H, t, J=7Hz), 1.45 (9H,s), 1.51 (3H, d, J=6Hz), 1 .80-2.0 (4H. m), 2.1 5- 
2.50 (4H, m). 3.10 (2H, t, J=8Hz), 5.05-5.30 (2H, m) 

Compound No. 208 

1H-NMR (CDCI 3 ) 8(ppm): 0.82 (3H f t, J=7Hz). 1.15-1.45 (14H, m), 1.5-1.75 (2H, m), 1.75-1.95 (1H, m), 
1.95-2.25 (2H, m), 2.25-2.42 (1H f m), 2.69 (2H, t, J=7Hz), 4.90-5.05 (1H, m) ( 5.15-5.35 (1H, m); 5.49 (1H f d, 
J=16Hz), 5.68 (1H f d, J=16Hz), 6.53 (1H, s) ? 6.96 (2H, d, J=8Hz), 7.04 (2H, d, J=8Hz), 7.35 (1H. d f J=7Hz), 
7.38-7.60 (2H, m); 7.83 (1H, d f J=7Hz), 

Compound No. 210: 

1 H-MNR (CDCI3) S(ppm): 0.85 (3H ( t, J=7Hz). 1.2-1.45 (14H, m), 1.70 (2H, m), 1.82-2.06 (1H, m) f 2.06- 
2.30 (1 H, m), 2.30-2.55 <2H, m), 2.72 (2H, t, J=8Hz), 5.08-5.18 (1 H, m), 5.18-5.32 (1 H, m), 5.54 (1 H, d, J=16Hz), 
5.78 (1H, d, J=16hz) f 6.85 (1H, s), 7.04 (2H, d, J=8Hz), 7.11 (2H, d, J=8Hz), 7.39 (1H, d, J=7Hz), 7.42-7.62 
(2H,m),7.87(1H f d, J*7Hz) 

Example 19 

Preparation of 4, 9-dioxo-8-methyl-2-n-propyl-5 f 6 # 7 f 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-y1}me- 
thylHH-1,3,4a,8a-tetraza-cyd^^ (Compound No. 

211 ) and 4,9-dioxo-5-methyl-2-n-propyl-5, 6, 7 f 8-tetrahydro-1 ^-(l H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H- 
1 f 3,4a,8a-tetraza-cydopentanaphthalene-8-cajtK^^ (Compound No. 213) 

Starting from sorbic add (1 g, 8.9 mmol) and ethanolamine (0.86 g, 8.2 mmol) and using diphenylphos- 
phoryl azide (2.30 g. 8.4 mmol) and triethylamine (17 mmol) as well as the same procedures as those in Ex- 
ample 16, there was obtained sorbic acid N.N-dihydroxyethylamide (994 mg, 56%). This compound has the 
following NMR spectrum. 

1H-NMR (CDCI 3 ) 8(ppm): 1 .85 (3H, d f J=9Hz), 3.57 (2H, t, J=5Hz), 3.63 (2H, t, J=5Hz). 3.81 (2H f t, J=5Hz), 
3.86 (2H, t, J=5Hz), 6.0-6.4 (3H, m), 7.25 (1H, t, J=10Hz) 

Using the same procedures as those in Example 8 as well as the above compound and 1-benzyi-2-n-bu- 
tylimidazo[4 f 5-d]pyridazine-4(5H),7(6H)-dtone as a starting material, there was obtained a mixture of the titled 
compounds via an intermediate (Compound No. 179). These compounds have the following NMR spectrum. 

Compound No. 179: 

1H-NMR (CDCI3) 5(ppm): 0.99 (3H, t, J=7Hz), 1.48 (3H, d, J=6.5Hz), 1.85 (2H f m), 2.15 (bs), 2.89 (2H, 
t, J=7Hz), 3.4-4.0 (m) 

Mixture of Compound Nos. 211 and 213 

1 H-NMR (CDCI3) 5(ppm): 0.95, 1 .00 (3H. two t, J=7Hz), 1 .43, 1 ,46 (3H, two d, J=7Hz), 1 .6-2.5 (m), 2.74,2.85 
(2H, two t, J=7Hz), 3.2-4.0 (m), 5.0-5.7 (m), 5.23,5.67 (2H, two s), 6.7-8.0 (8H, m) 
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Example 20 

Preparation of S-acetyl-S-methyl^-n-propykS.ejpS-tetrahydro-l -l{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyf]- 
IH-I.S^a.ea-letraza-cyclopentanaphthalene^.G-dione (Compound No. 215) and 8-acetyJ-5-methyl-2-n- 
propyl-S.ej.S-tetrahydro-l-K^-O rMetrazol-5-y1}biphenyl-4-yi}methy1]-1 H-1 ,3,4a,8a-tetraza-cyclopenta- 
naphthaJene-4,9-dione (Compound No. 217) 

Using 1-benzyl-2-n-propyiimidazo[4 f 5^]pyridazine-4(5H) ( 7(6H)-dbne and 2,4-heptadiene-6-one as a 
starting materia! as well as the same procedures as those in Example 1, there was obtained an intermediate 
5-acetyl-8-methyl-2-n-propyl-5 > 6 l 7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthaJene-4 f 9-dione 
(Compound No. 181). This compound has the following NMR spectrum. 

'H-NMR (CDCI 3 ) S(ppm): 1.01 (3H, t, J=7Hz), 1.25 (2H, m), 1.33 (3H f d, J=7Hz), 1 .8-2.3 <6H, m), 3.14 (2H f 
m), 5.11 (2H f m) 

Starting from the above intermediate and using the same procedures as those in Example 1, there was 
obtained a mixture of 5-acetyl-8-methyl-2-n-propyl-5 l 6J,8-tetrahydrc-1-[{2^1H-tetreuM 
yi}methy1}-1H-1 f 3 f 4a f 8a4etraza-cyclopentanaphthalene-4 l 9-dione (Compound No. 215) and 8-acetyi-5-me- 
thy1-2-n-propyl-5 t 6,7 f S-tetrahydro-l-^^l H-tetrazd-5-yl)bipheny1-^yl}methyl]-1 H-1 ,3,4a,8a-tetraza-cydo 
pentanapht halene-4,9-dione (Compound No. 21 7) as white powders. This mature has the following NMR spec- 
trum. 

Mixture of Compounds Nos. 215 and 217: 

1 H-NMR (CDCI3) 6(ppm): 0.87-0.93 (3H f m), 1.30 (3H, d, J=7Hz), 1.73 (3H, m), 2.06-2.27 (3H, m) f 2.27 
(3H, m), 2.68 (2H, m), 4.98-5.09 (2H, m), 5.55-5.80 <2H f m), 6.98-7.13 (4H, m), 7.27-7.60 (3H, m), 7.92 (1H, 
m) 

Example 21 

Preparation of S.S-ethano-S-hydroxymethyi^-n-propyl-S.ej.S-tetrahydro-l -{^-(l H-tetrazcH-5-yl)bipheny1- 
4-yl}methyiJ-1H-1 t 3,4a3a-tetraza-cydopentanaphthalene-4 t 9-dione (Compound No. 219) and 5,8-ethano- 
8-hydroxymethyl-2-n-propyl-5,6 t 7 f 8-te^ 
tetraza-cyclopentanaphthalene-4 T 9-dione (Compound No. 221) 

1 ,3-Cyclohexadiene-1-carboxyaldehyde (8.02 g, 0.617 mol) synthesized according to the known method 
[Chem.Ber., 90, 238 (1957)] was dissolved in methanol. (100 ml) and sodium borohydride was added thereto 
in small portions while stirring under ice-cooling. Consumption of the starting material was confirmed by thin 
layer chromatography (ethyl acetate: hexane=1: 10), the reaction mixture was concentrated under reduced 
pressure and the residue was distilled under the reduced pressure to obtain 1,3-cyclohexadiene-1 -methanol 
(9.89 g, 54%), b.p. 73-83°C /5 mmHg. This compound has the following NMR spectrum. 

1 H-NMR (CDCI3) 6(ppm): 2.1-2.3 (4H, m), 4.12 (2H f s), 5.7-6.0 (3H, m) Using the above diene compound 
and 1-benzyi-2-n-propyiimidazo[4,5-d]pyridazine-4(5H)J(6H)-dtone as a starting material as well as the same 
procedures as those in Example 1, there were obtained the titled compounds as a mixture. This mixture has 
the following NMR spectrum. 

Mixture of Compound Nos. 219 and 221 

1 H-NMR (CDCI3) 8(ppm): 0.92,0.93 (3H, two t, J=7Hz), 1.75 (2H, sextet, J=7Hz), 1.7-2.3 (8H, m), 2.67 
(2H, t, J=7Hz), 3.95 (2H, bs), 5.41, 5.52 (1H f two broad s), 5.63,5.68 (2H, two s), 7.0-7.2 (4H, m), 7.35-7,65 
(3H, m), 7.95 (1H, two d, J=8Hz) 

Example 22 

Preparation of 2-n-butyl-5,8-ethano-5-hydroxymethyl-5,6 f 7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-y1)biphenyM- 
yl}methy1}-1H-1 > 3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione (Compound No. 220) and 2-n-butyt-5,8- 
ethano-8-hydroxymethy1-5,6,7,^ 
raza-cyclopentanaphtha]ene-4,9-dione (CompoundNo. 222) 

Using 1-benzy1-2-n-butylimidazo{4,5-d]pyn^azine-4(5H),7(6H)-dione and 1>cyclohexadiene-1-metha- 
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nol synthesized according to the method described in Example 21 as well as the same procedures as those 
in Example 1, there were obtained the titled compounds as a mixture. This mixture has the following NMR 
spectrum. Mixture of Compound Nos. 220 and 222 

1 H-NMR (CDCI 3 ) S(ppm): 0.85, 0.87 (3H, two t, J=7Hz), 1.2-1.45 (2H, m), 1.6-1.8 (4H, m), 1.8-2.3 (6H, m), 
5 2.69, 2.72 (2H, two t, J=7Hz), 3.96 (2H, bs), 4.95 (1H, bs), 5.39, 5.52 (1H, two bs), 5.6* 5.68 (2H, two s), 7.0- 
7.2 (4H, m), 7.35-7.65 (3H, m), 7.84 (1H, d, J=6.5Hz) 

Example 23 

10 Preparation of 5-t-butoxycarbonylmethoxymethyl-5,8-etha 

zd-5-yl)biphenyl-4-yl}methy!J-1H-1,3,4a,8^^ (Compound No. 223) 

and 5-t-butoxycarbonylmethoxymethyl-2-r^^ 

phenyl-4-yl}methyO-1H-1 f 3,4a,8a-tetraza-cycJopentanaphthalene-4,9-dione (Compound No. 225) 

15 1,3-Cydohexadiene-1-methanol (3 g, 0.027 mol) synthesized according to the method described in Ex- 

ample 21 was dissolved in DMF (15 ml) and 60% sodium hydride (1.1 g, 0.027 moi) was added thereto under 
ice-cooling. The mixture was stirred for 15 minutes, t-butyl ester of bromoacetate (6 g, 0.031 mol) was added 
dropwise and the mixture was stirred at room temperature for 30 minutes. The reaction mixture was poured 
in an aqueous saturated ammonium chloride solution, extracted with ethyl acetate, the combined ethyl acetate 

20 layer was washed with water and dried over anhydrous sodium sulfate. The solvent was distilled off and the 
residue was separated and purified by silica gel column chromatography (ethyl acetate: hexane=1: 10) to obtain 
t-butyM,3-cydohexadiene-1-methoxyacetate(0.90g, 15%). This compound has the following NMRspectrum. 
1 H-NMR (CDCI3) 5(ppm): 1.48 (9H, s), 2.20 (4H, s) f 3.95 (2H, s), 4.08 (2H, s), 5.7-6.0 (3H, m). 
Using the above diene compound and 1-benzyl-2-rvpropylimidazo{4,5-d]pyridazine-4(5H) t 7(6H>-dione as 

25 a starting material as well as the same procedures as those in Example 8, there were obtained the titled com- 
pounds. These compounds have the following NMR spectrum. 

Compound No. 223: 

30 1H-NMR (CDCI3) S(ppm): 0.90 (3H, t, J=7Hz), 1.42 (9H, s), 1.73 (2H, sextet, J=7Hz), 1.8-2.2 (8H, m), 

2.68 (2H, t, J=7Hz), 4.00 (2H, s), 4.37 (2H, s), 5.43 (1H, bs), 5.67 (2H, s), 6.99 (2H, d, J=8Hz), 7.15 (2H, d, 
J=8Hz), 7.4-7.6 (3H, m), 7.95 (1H, dd, J=8Hz, 1Hz) 

Compound No. 225 

35 

1 H-NMR (CDCI3) 5(ppm): 0.89 (3H, t, J=7Hz), 1.46 (9H, s), 1.71 (2H, sextet, J=7Hz), 1.89-2.2 (8H, m), 2.65 
(2H, t, J=7Hz), 4.07 (2H, s), 4.41 (2H, s), 5.26 (1H, bs), 5.63 (2H, s), 7.03 (2H, d, J=8Hz), 7.12 (2H, d f J=8Hz), 
7.39 (1H. dd, J=8Hz, 1Hz), 7.45-7.6 (2H, m), 7.93 (1H, dd, J=8Hz, 1Hz) 

40 Example 24 

Preparation of 5,8-ethano-5-(2-hydroxypropyl)methoxy^ H-tetra- 
zol-5-yl)biphenyl-4-yl}-1H-1 ,3,4a,8a-tetraaza-cydopentanaphthalene-4,9-dk>ne (Compound No. 227) and 
5,8-ethano-8-(2-hydroxypropoxy)methyl-2-n-pro^ 
45 y|)met hyq-1 H-1 ,3,4a,8a-tetraaza-cyclopentanaphthalene-4,9-dk>ne (Compound No. 229) 

1,3-Cydohexadiene-1-methanol (2 g, 0.0182 mol) synthesized in Example 21 was dissolved in DMF (10 
ml) and 60% sodium hydride (775 mg, 0.0194 mol) was added at 0°C. The mixture was stirred for 10 minutes 
and a solution of epibromohydrin (3g, 0.022 mol) in DMF (3 ml) was added dropwise. The mixture was stirred 

so at room temperature for 1 hour and at 40°C for 1 hour and the reaction mixture was poured in water, extracted 
with ethyl acetate and the combined ethyl acetate layer was added with water, dried over sodium sulfate and 
the solvent was distilled off. The residue was separated and purified by silica gel column chromatography (silica 
gel 60 g, ethyl acetate :hexane=1: 10) to obtain 1-(2,3-epoxypropoxymethyl)-cydohexa-1,3-diene (2.31 g, 
76%). This compound has the following NMR spectrum. 

ss 1H-NMR (CDCI3) 5(ppm): 2.20 (4H, m), 2.62 (1H, m) 2.81 (1H, m), 3.18 (1H, m), 3.40 (1H, dd, J=12Hz, 

6Hz), 3.71 (1H, dd, J=12Hz, 3Hz), 4.04 (2H, m), 5.7-6.0 (3H, m) 

Using the above diene compound and 1-benzyt-2-n-propylimidazo[4,5-d]pyridazine-4(5H),7(6H)-dione as 
a starting material as well as the same procedures as those in Example 8, there were obtained the titled com- 
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pounds. These compounds have the following NMR spectrum. 
Compound No. 227: 

5 1H-NMR (CDCI 3 ) 6(ppm): 0.89 (3H, t, J=7Hz), 1 .08 (3H f d, J=6.5Hz), 1 .69 (1 H, sextet J=7Hz), 1 .8-2.3 

(8H, m), 2.66 (2H, t, J=7Hz), 3.35 (1 H t t, J=8Hz), 3.53 (1 H, dd, J=1 0Hz, 3Hz), 4.00 (1 H, m), 4.1 8 (1 H, d. J=10Hz), 
4.38 (1H, d, J=10Hz) f 5.30 (1H, bs), 5.64 (2H. s) 7.04 (2H, d, J=8Hz), 7.11 (2H, d,J=8Hz), 7.38-7.60 (3H, m), 
7.90 (1H, dd, J=7Hz, 1Hz) 

10 Compound No. 229 

1 H-NMR (CDCI3) 8(ppm): 0.83 (3H, d, J=6.5Hz), 0.96 (3H, t, J=7Hz), 1.7-2.4 (10H, m), 2.78 (2H, t, J=7Hz), 
3.3-3.45 (2H, m), 3.75 (1H, d, J=9Hz); 3.95 (1H, m), 4.40 (1H, d, J=9Hz), 5.50 (1H, bs), 5.57 (1H, d, J=17Hz), 
5.76 (1H, d, J=17Hz), 6.93 (2H, d, J=8Hz), 7.16 (2H, d, J=8Hz), 7.45-7.64 <3H. m), 8.08 (1H f d, J=8Hz, 1Hz) 

15 

Example 25 

Preparation of 4,9-dioxo-5.8-ethano-2-n-propyl-5 t 6 l 7,8-tetrahydn>1-[{2'-(1 H-tetrazol-5-yI)blphenyl-4-yl}fne- 
thytHH-1,3,4a f 8a-tetraza-<tydQpentanaph (Compound No. 231) and 

20 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-teta^ 

1,3 f 4a,8a^tetraza-cydopentanaphthaiene-8-cart)oxy-N,N-dleth^ (Compound No. 233) 

Methyl 1,3-cyclohexadiene-1-carooxy1ate (914 mg, 6.62 mmoJ) was dissolved in methanol (10 ml) and a 
2N aqueous sodium hydroxide solution (4 ml) was added thereto and the solution was stirred at room tenv 
25 perature for 1 hour. The reaction mixture was concentrated, made acidic with hydrochloric acid and extracted 
with ethyl acetate. The ethyl acetate layer was washed with an aqueous saturated sodium chloride solution 
and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure to obtain 1,3- 
cyclohexadiene-1-carboxylic acid (761 mg, 92.7%) as white solid. This compound has the following NMR spec- 
trum. 

30 1 H-NMR (CDCIa) S(ppm): 2.15-2.40 (2H, m), 2.40-2.56 (2H, m), 6.0-6.15 (1H f m), 6.15-6.30 (1H, m), 7.14 

(1H, d, J=8Hz) 

The above compound (535 mg, 4.31 mmd) and diethylamine (350 mg, 4.79 mmol) were dissolved in di- 
methytformamide (2 ml) and the solution was stirred under ice cooling. Diphenylphosphoryl azide (1 .42 g v 5.16 
mmol) was added thereto, followed by triethylamine (960 mg, 9.49 mmd), and the mixture was stirred for 1 

35 hour under ice-cooling and stirred at room temperature for 1 hour. The reaction mixture was diluted with ethyl 
acetate and washed with an aqueous saturated sodium chloride solution. The ethyl acetate layer was washed 
with an aqueous saturated sodium carbonate solution and aqueous saturated sodium chloride solution and 
dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the residue 
was purified by silica gel column chromatography (chloroform:methanol=50:1) to obtain 1 ,3-cyclohexadiene- 

40 1-carboxylic acid N,N-diethylamide (763 mg, 98.7%) as pale yellow liquid. This compound has the following 
NMR spectrum. 

'H-MNR (CDCI3) 8(ppm): 1 .19 (6H, t, J=7Hz) f 2.15-2.45 (4H, m). 3.25-3.50 (4H, m), 5.80-6.05 (2H, m) 7.26 
(1H, d, J=7Hz) 

Starting from the above compound and using the same procedures as those in Example 8, there were 
45 obtained the tilled compounds via 4,9-dioxo-5,8-et hano-2-n-propyl-5 f 6 > 7-8-tetrahydro-1 H-1 ,3,4a, 8a-tetraaza- 
cyclopentanaphthalene-5-carboxy-N,N-diethylamide (Compound No. 189). These compounds have the fol- 
lowing NMR spectrum. 

Compound No. 189: 

so 

1 H-NMR (CD3OD) 6(ppm): 1.13 (3H, t, J=7Hz), 1.20-1.40 (6H, m), 1.8-2.05 (2H, m), 2.05-2.80 (8H, m), 
2.98 (2H, t, J=7Hz), 3.2-3.75 (4H, m), 5.25-5.4 (1H, m) 

Compound No. 231: 

55 

1 H-NMR (CDCI3) 5(ppm): 0.99<3H, t, J=7Hz), 1.02-1.14 (6H, m), 1.70-1.9 (4H, m), 1.9-2.2 <2H, m), 2,2- 
2,4 (2H, m), 2.5-2.7 (1H, m), 2.79 (2H. t, J=7Hz), 2.7-2.95 (1H, m), 3.21-3.44 (4H, m), 5.3 (1H. s), 5.55 <2H, 
s), 6.91 (2H, d, J=8Hz), 7.10 (2H, d, J=8Hz), 7.39 (1H, d, J=8Hz), 7.47-7.65 (2H, m), 7.89 (1H, d, J=8Hz) 
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Compound No. 233: 

1 H-NMR (CDa 3 ) fi(ppm): 0.92 (3H, t, J=8Hz), 1.05-1.20 (6H, m), 1.65-1.85 (4H, m), 1.85-2.45 (5H, m), 
2.5-2.7 (1H, m), 2.71 (2H, t, J=7Hz), 3.0-3.6 (4H, m), 5.21 (1H, m), 5.64 (1H, d, J=16Hz), 5.71 (1H, d, J=16Hz), 
7.11 (2H, d, J=8Hz), 7.18 <2H, d, J=8Hz), 7.42 (1H, d, J=8Hz), 7.48-7.65 (2H, m), 7.96 (1H, d, J=8Hz) 

Example 26 

Preparation of 4,9-dioxo-5 f 8-ethano-2-n-propyl-5 ? 6 t 7 l 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}me- 
thyl}-1H-1 ( 3 y 4a t 8a-tetraaza-cycopentanaphthalene-5-carboxy-N-t-butytamide (Compound No. 235) and 4,9- 
dioxo-5,8-ethano-2-n-propyl-5 t 6J i 8-tetrahydro-1-[{2'-(1H-tetrazol-5-yl)biph 
tetraaza-cyclopentanaphtha!ene-8-carboxy-N-t-butyiamide (Compound No. 237) 

t-Butylamine (2.38 g, 0.033 mol) was dissolved in THF (20 ml), 1.6M solution of n-butyl lithium in hexane 
(20 ml, 0.032 mol) was added therein at 0°C and the mixture was stirred as it was for 40 minutes. A solution 
of methyl 1,3-cyc!ohexadiene-1-carboxylate (3 g, 0.0217 mol) synthesized in Example 12 in THF (3 ml) was 
added dropwise and the solution was further stirred for 30 minutes. The reaction mixture was poured in water, 
extracted with methylene chloride and dried over anhydrous sodium sulfate. The solvent was distilled off under 
reduced pressure and the residue was purified by silica gel column chromatography (silica gel 60 g, ethyl acet- 
ate:hexane=1 :5) to obtain 1,3-cylcohexadiene-1-carboxylic acid t-butylamide (1.98 g, 51%). This compound 
has the following NMR spectrum. 

1 H-NMR (CDCI 3 ) 5(ppm): 1.40 (9H, s), 2.2-2.45 (4H, m), 6.02 (1H, m), 6.55 (1H, m), 7.44 (1H, m), 7.72 
(1H, dd, J=8Hz. 1Hz) 

Using the above diene compound and 1-berayl-2-n-propylimidazo[4,5-d]pyridazine-4(5H) > 7(6H)-dione as 
a starting material as well as the same procedures as those in Example 8, there were obtained the titled com- 
pounds via an intermediate (Compound No. 191). These compouds have the following NMR spectrum. 

Compound No. 191: 

1 H-NMR (CDCI3) S(ppm): 0.96 (3H, t, J=Hz), 1.41 (9H, s) f 1.75-2.2 (8H, m), 2.56 (2H, m), 2.89 (2H f t, 
J=7Hz), 5.22 (1 H, bs), 5.46 (1 H, s) 

Compound No. 235: 

1 H-NMR (CDa 3 +CD 3 OD) 8(ppm): 0.10 (3H, t, J=7Hz), 1.34 (9H. s), 1.8-2.2 (8H. m), 2.4-2.55 (2H, m). 
2.80 (2H, t, J=7Hz), 5.31 (1H, s), 5.53 (1H, s), 5.56 (2H, s) 6.98 (2H, d, J=8Hz), 7.11 (2H. d, J=8Hz). 7.44-7.62 
(3H, m) t 7.91 (1H, dd f J=7Hz, 1Hz) 

Example 27 

Preparation of 2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7 f 8-tetrahydrc>-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}me- 
thylK1H-1,3,4a,8a-tetraza-cydopent (Compound No. 236) and 2-n- 

butyl^.g-dioxo-S.S-ethanci-S^J^tetrahydro-H^IH-tetr^ 
tetraza-cyclopentanaphthalene-8-carboxy-N-t-butylamide (Compound No. 238) 

Using the same procedures as those in Example 26 except that 1-benzyi-2-r>butylimidazo[4,5-d]pyrida- 
zine-4(5H) t 7(6H)-dtone was used as a starting material, there were obtained the titled compounds. These com- 
pounds have the following NMR spectrum. 

Compound NO. 236: 

'H-NMR (CDCI3+CD3OD) 6(ppm): 0.91 (3H, t, J=7Hz), 1.33 (9H, s), 1 .40 (1 H, m), 1 .7-2.15 (8H, m), 2.4- 
2.55 (2H, m) 2.81 (2H, t, J=7Hz), 5.30 (1H, bs), 5.57 (2H, s), 5.58 (1H. s), 6.99 (2H, d. J=8Hz), 7.11 (2H, d, 
J=8Hz), 7.43-7.63 (3H, m). 7.39 (1H, dd, J=*8Hz, 1Hz) 
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Compound No. 238 

1 H-NMR (CDCI3+CD3OD) 5(ppm): 0.84 (3H, t, J=7Hz), 1.2-1.4 (2H t m), 1.36 (9H f s), 1 .66 (2H, sextet, 
J=7Hz), 1.8-2.15 (6H, m), 2.4-2.55 (2H, m), 2.70 (2H, t, J=7Hz), 5.15 (1H, bs), 5.60,5.59 <3H, two s), 7.03 
5 (4H, s), 7.37 (1 H, dd, J=7Hz, 1 Hz), 7.45-7.6 (2H, m), 7.86 (1 H, dd, J=7Hz, 1 Hz) 

Example 28 

Preparation of 4,9-dioxo-5 l 8-ethano-2-n-propyl-5,6,7 l 8-tetrahydro-1-[{2'-(1 H-teti3zol-5-yl)biphenyl-4-yl}me- 
10 thylj-1 H-1 ,3,4a l 8a-tetraza-cydopentanaphthaJene-5-carboxy-N,N-bis(2-hydroxyet (Compound 
No. 239) and 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetrah 

thyi]-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-8-carboxy-N,N^ (Compound 
No. 241) 

15 Using the same procedures as those in Example 5 as well as 1,3-cydohexadiene-1-carboxyiic acid and 

diethanolamine as a starting material, there was obtained 1,3-cydohexadiene-1-carboxylic acid N,N-bis (2- 
hydroxyethyQamide. 

Using the above diene compound and l-benzyl^-n-propylimidaz^.S-dlpyridazine^J-dione as a start- 
ing material as well as the same procedures as those in Example 8, there were obtained the titled compounds 
20 via an intermediate (Compound No. 193). 

Compound No. 239 

1 H-NMR (CDCI3) 8(ppm): 1.00 (3H, t, J=7Hz), 1.7-Z4 (m). 2.81 (2H, t, J=7Hz), 3.24 (1H, m), 3.4-3.85 (m), 
25 4.08 (1H, m), 4.94 (1H, b s), 5.16 (1H, b s), 5.54 (1H, d, J=16Hz), 5.70 (1H, d, J=16Hz), 7.02 (2H, d, J=8Hz), 
7.12 (2H, d, J=8Hz), 7.49-7.65 (3H, m), 7.83 (1H, m) 

Compound No. 241: 

30 1H-NMR (CDCI3) S(ppm): 0.98 (3H, t, J=7Hz); 1.7-2.4 (m), 2.61 (2H, m), 2.74 (2H, 1, J=7Hz), 3.25-3.85 

(m), 4.25 (1H, m), 5.30 (1H, t, J=16Hz), 5.33 (1H, s), 6.01 (1H, d, J=16Hz), 6.93 (2H. d, J=8Hz), 7.18 (2H, d, 
J=8Hz), 7.45-7.65 (3H, m), 8.04 (1H, d, J=8Hz) 

Example 29 

35 

Preparation of 5,8-dihydro-5-hydroxymethyl-8-methyl-2-n-propy!-H{2 / -(1 H-tetrazol-5-yl)bipheny1-4-yl)me- 
thylJ-1 H-1 ,3,4a, 8a-tetraaza-cydopentanaphthene-4,9-dione (Compound No. 243) and 5,8-dihydro-8-hydrox- 
ymethyl-5-methyl-2-n-propyM^ 
tanaphthalene-4 t 9-dione (Compound No. 245) 

40 

Using 1-benzyl-2-n-propylimidazo[4,5-d]pyridazine-4(5H),7(6H)-dione and 2,4-hexadiene-1-ol as a start- 
ing material and the same procedures as those in Example 1, there was obtained an intermediate 5,8-dihydro- 
5-hydroxymethyl-8-methyi-2-n-propyl-1 H-1 ,3a,4a-tetraza-cydopentanaphthalene-4,9-dione (Compound No. 
251). This compound has the following NMR spectrum. 
45 1H-MMR (CD3OD) 5(ppm): 1.17 (3H, t, J=7Hz), 1.77 (3H, d, J=6Hz). 2.0 (2H. m), 3.03 (2H, t J=7Hz), 4.02 

(1H, dd, J=11, 5Hz), 4.16 (1H, dd, J=11. 5Hz), 5.42-5.54 (2H, m), 6.30 (1H, dd, J=11, 5Hz), 6.43 (1H, dd, J=11, 
5Hz), 8.08 (1H,s) 

Starting from the intermediate and using the same procedures as those in Example 1, there was obtained 
a mixture of 5,8-dihydrc>-5-hydroxymethy1-8-me 
so 1 H-1 , 3,4a,8a-tetraaza-cydopentanapht halene-4,9-dione (Compound No. 243) and 5,8-dihydro-8-hydroxyme- 
thyi-5-methyl-2-n-propyl-1-[^ 

phthalene-4,9-dione(Compound No. 245) as white powders. This mixture has the following NMR spectrum. 
Mixture of Compound Nos. 243 and 245 

1 H-NMR (CDCI3) 5(ppm): 0.87 (3H, m), 1.45 (3H, m), 1.60-1.80 (2H, m); 2.60-2.71 (2H, m), 3.80-3.95 (2H, 
55 m), 5.30-5.45 <2H, m), 5.58-5.74 (2H, m), 5.97 (1H, m), 6.12 (1H, m), 6.92-7.07 (4H, m); 7.35-7.57 (3H, m), 
7.81 (1H, d, J=8Hz) 



62 



EP 0 540 209 A1 



Example 30 

Preparation of 5, 8-dihydro-6-methyl-2-n-propyl-1 -f{2'-(1 H-tetrazol-5-yi))biphenyl-4-yl}methyl}-1 H-1 ,3,4a,8a- 
tetraaza-cyclopentanaphthalene-4,9-dione (Compound No. 351) and 5 f 8-dihydro-7-methyl-2-n-propyH-[{2'- 
5 (1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H-1 ,3,4a, 8a-tetraaza-cyclopentanaphthalene-4, 9-dione (Com- 
pound No. 353) 

Starting from isoprene and using the same procedures as those in Example 8, there was obtained the 
titled compounds as a mixture via 5 f 8-dihydrc-6-methyi-2-rHpropy1-1H-1,3,4a,8a-tetra2a^ydopentanaphtha- 
10 lene-4,9-dione (Compound No. 272). These compounds have the following NMR spectrum. 

Compound No. 272: 

'H-NMR (CDCI 3 ) 6(ppm): 1.00 (3H, t, J=7Hz), 1.65-Z2 (2H, m), 1.96 (3H, s), 2.96 (2H, t, J=7Hz), 4.55 
15 (2H, s), 4.63 (2H, d, J=2Hz); 5.79 (1 H, d. J=2Hz) 

Mixture of Compounds No. 351 and 353: 

1 H-NMR (CDCI 3 ) 8(ppm): 0.86 (3H, t, J=7Hz), 1.66 (2H, m), 1.86 (3H, s), 2.64 (2H, t, J=7Hz), 4.3-3.6 
20 (4H, m), 5.64 (2H. s), 5.71 (1 H, s), 7.00, 7.06 (each 2H, b) t 7.3-7.6 (3H, m) t 7.81 (1 H. broad) 

Example 31 

Preparation of 8-methyf-5-(3-methyloxadiazol-5-yI^ 
25 phenyl-4-yl}methylJ-1H-1 f 3,4a,8a-tetraza-cyclopentanaphthalene-4 t 9-dione (Compound No. 329) and 5-me- 
thyl-8-(3-methy1oxadiazol-5-yl)-2-rH^ 

1 H-1 , 3,4a, 8a-tetraza-cydopentanaphthalene-4,9-dione (Compound No. 331) 

Acetamidoxime (640 mg, 8.64 mmol) was dissolved in tetrahydrofuran (10 ml), 60% sodium hydride (345 
30 mg, 8.63 mmol) was added thereto, 10 particles of molecular sieve and ethyl sorbate (1.1 g, 7.85 mmol) were 
added thereto, and the mixture was stirred under heating at reflux for 8 hours. The reaction mixture was diluted 
with ethyl acetate, and an aqueous saturated solution of ammonium chloride was added thereto to stop the 
reaction. The ethyl acetate layer was separated, washed with an aqueous saturated solution of sodium chloride 
and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, the residue 
35 was purified by silica gel column chromatography (hexane-ethyi acetate 50:1-10:1-5:1) to obtain methyioxa- 
diazolyt-1 ,3-pentadiene (546 mg, 46.3%) as white solid. This compound has the following NMR spectrum. 
1 H-NMR (CDCI3) 5(ppm): 1.89 (3H, d, J=6Hz), 2.39 (3H, s), 6.1-6.4 (3H, m), 7.36 (1H, dd, J«16Hz, 10Hz) 
Starting from the above compound and using the same procedures as those in Example 8, there was syn- 
thesized the titled compound via 8-methyl-(3"methyloxadiazol-5-yl)-2-n-propyl-5,6,7,8-tetrahydro-1H- 
40 1 ,3,4a t 8a-tetraza-cyclopentanaphthaJene-4 f 9-dlone (Compond No. XXX). These compounds have the follow- 
ing NMR spectrum. 

Compound No. 321: 

45 1 H-NMR (CDCI3) 8(ppm): 0.97 (3H, t J=7Hz), 1.37 (3H, d, J=6Hz), 1.7-1.95 (2H, m), 2.05-2.45 (4H, m), 

2.26 (3H, s), 2.85 (2H, t, J=7Hz), 5.0-5.2 (1H, m), 5.3-5.45 (1H, m) 

Compound No. 329: 

50 1 H-NMR (CD3OD) 8(ppm): 0.84 (3H, t, J=7Hz), 1 .30 (3H, d, J=8Hz), 1 .45-1 .85 (2H m), 2.07 (3H, a), Z3- 

2.8 (6H, m), 4.4-4.6 (1H, m), 5.38, 5.96 (each 1H, d, J=16Hz), 7.0-7.25 (4H, m), 7.45-7.8 (4H, m) 

Compound No. 331: 

55 1 H-NMR (CD3OD) 5(ppm): 0.90 (3H, t, J=7Hz) ? 1.37 (3H f d f J=7Hz), 1.5-2.6 (6H, m), 2.19 (3H, s), 2.71 

(2H, t, J=7Hz), 4.95-5.5 (1H, m), 5.6-6.0 (1H, m), 5.71 (2H, s), 6.95-7.2 (4H f m), 7.35-7.8 (4H, m) 
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Example 32 

Preparation of 5,8-ethano-2-n-propyl-5, 6,7, 8-tetrahydro-1 -{{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]- 
1H,4H-1,3,4a t 8a-tetraza-cydopentanaphthaJene-9-one (Compound No. 438) 

5.8-Ethano-2-n-propyl-5 f 6 f 7,8-tetrahyd^ 
raza-cyclopentanaphthalene-4,9-dione (Compound No. 108) (300 mg ? 0.59 mmol) was dissolved in dry tetra- 
hydrofuran (30 mi) and the solution was cooled to -10°C. A 1.5M solution (1.97 ml) of diisobutylaiuminum hy- 
dride in toluene was slowly added dropwise thereto while stirring, the mixture was reacted for 30 minutes, water 
(2 ml) was added thereto and the mixture was stirred at 0°C for 10 minutes. The reaction mixture was con- 
centrated under reduced pressure, dilute hydrochloric acid was added to adjust pH to 3, the mixture was ex- 
tracted with chloroform, washed with water, and dried over sodium sulfate. After filtration, the filtrate was con- 
centrated under reduced pressure, the resulting white residue was subjected to silica gel column chromatog- 
raphy to obtain the titled compound (Compound No. 438) (107 mg, 36.8%) as colorless oily material from the 
fraction which eluted at chloroform-met hand (100:1). This compound has the following NMR spectrum. 

1 H-NMR (CDd 3 ) 5(ppm): 0.85 (3H, t, J=7Hz). 1 .50-1.78 (6H, m), 1.80-2.00 (2H, m), 2.02-2.20 (2H. m). 2.44 
(2H, t, J=7Hz), 2.85 (1H, s), 3.66 (2H, s), 4.66 (1H, s), 5.41 (2H, s), 6.90-7.05 (4H, m), 7.43-7.60 (3H, m), 7.76 
(1H,d,J=7Hz) 

Example 33 

Preparation of 5,8-ethano-2-n-propyl-4,5,6,7,8,9-hexahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-y1}methyl]- 
1H-1,3,4a,8a-tetraza-cydopentanaphthalene (Compound No. 523) 

5.8-Ethano-2-n-propy»-5,6,7,8-tetrahyd^ 
raza-cyclopentanaphthlene-4,9-dione (Compoud No. 108) (1.77 g, 3.48 mmoi) was dissolved in dry tetrahy- 
drofuran (80 ml) and the solution was cooled to -1 0°Cc. A 1 .5M solution (1 4 ml) of diisobutylaiuminum hydride 
in toluene was slowly added dropwise thereto while stirring, the mixture was reacted for 1 hour, water (5 ml) 
was added thereto and the mixture was stirred at 0°C for 1 0 minutes. The reaction mixture was concentrated 
under reduced pressure, dilute hydrochloric acid was added to adjust pH to 3, the mixture was extracted with 
chloroform, washed with water, and dried over sodium sulfate. After filtration, the filtrate was concentrated un- 
der reduced pressure, the resulting white residue was subjected to silica gel column chromatography to obtain 
the titled compound (Compound No. 523) (220 mg, 13.2%) as pale yellow oly material and 5,8-ethano-2-n- 
propyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H.4H-1 ,3 ( 4a,8a-tetraza-cyclopenta 
naphthalene-9-one (Compound No. 438) (108 mg, 6.3%) from the fraction which eluted at chloroform-met ha- 
nd (50:1 20:1 5:1). Starting material was recovered in an amount of 514 mg (29.0%). The titled compound 
has the following NMR spectrum. 

Compound No. 523: 

'H-NMR (CDCI3) 5(ppm): 0.90 (3H, t, J=7Hz), 1.4-2.35 (10H, m); 2.47 (2H, t, J=7Hz), 2.72 (1H, bs). 2.80 
(1 H, bs), 3.3-3.8 (4H), 4.85 (2H, s), 6.70, 6.92 (each 2H, d, J=8Hz), 7.35-7.55 (3H, m), 7.69 (1H, d, J=7Hz) 

Example 34 

Preparation of 2-rnpropyl-5,6,7,8-tetrahydro-1-[{2'-(1H-tetrazd-5-yl)biphen^ 4H-1,3,4a,8a- 
tetraza-cydopentanaphthalene-9-one (Compound No. 366) 

Starting from 2-n-propy1-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione 
(Compound No. 14) synthesized according to the same manner as that in Example 4 and using the same pro- 
cedures as those in Example 32, there was obtained the titled compound (yield 58.6%) via2-n-propyt-5,6,7,8- 
tetrahydrc-1-[{241H-tetrazol-5-yi)bi 

one (Compound No. 46). These compounds have the fdlowing NMR spectrum. 
Compound No. 14: 

'H-NMR (CD3OD) S(pp): 1.12 (3H, t, J=8Hz), 1.99 t2H, sextet, J=8Hz), 3.06 (2H, sextet, J=8Hz), 4.26 
(4H, t, J=6Hz), 5.01 (4H, s) 
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Compound No. 46: 

1 H-NMR (CDCI 3 ) 5(ppm): 0.87 (3H, t, J=7Hz), 1 .68 (2H, sextet J=7Hz) f 1 .93 (4H, bs), 2.65 (2H, t, J=7Hz), 
3.95-4.2 (4H, m) f 5.64 (2H. s), 7.00, 7.10 (each 2H t d, J=8Hz), 7.3-7.65 (3H, m), 7.86 (1H. d, J=8Hz) 

5 

Compound No. 366: 

1 H-NMR (CDCI3) 8(ppm): 0.93 (3H, t, J=7Hz), 1.4-1.55 (2H, m), 1.66 (2H f quintet, J=7Hz), 1.75-1.9 (2H, 
m), 2.54 (2H, t, J=7Hz), 2.76 (2H, t, J=6Hz), 3.55-3.7 (2H, m), 4.00 (2H, s), 5.47 (2H, s), 6.93, 7.10 (each 2H, 
10 d, J=9Hz), 7.46 (1 H, d, J=8Hz), 7.5-7.7 (2H, m) 7.97 (1 H, d, J=8Hz) 

Example 35 

Preparation of 5,8-dihydro-6,7-dimethyk2-n-propyl-1^ 4H- 
15 1 t 3 ( 4a,8a-tetraaza-cyclopentanaphthaien-9-one (Compound No. 382) 

Starting from 5,8-dihydro-6 f 7-dimet hyl-2-n-propyl-1 H-1 ,3,4a,8a-tetraaza-cyciopentanaphthalene-4,9-di- 
one (Compound No. 9) synthesized as the same manner as that in Example 3 and using the same procedures 
as those in Example 32, there was synthesized the titled compound (yield 76.6%) via 5,8-dihydro-6,7-dime- 
20 thyl^-rHpropyl-l-I^^IH-telreaol-S-ylJbiphenyJ^yiJmethyll-l H-1 t 3,4a,8a-tetraaza-cydopentanaphthaJene-4 
,9-dione (Compound No.67). These compounds have the following NMR spectrum. 

Compound No. 9: 

25 1H-NMR (CDCI3) 5(ppm): 1.02 (3H, t. J=7Hz), 1.84 (6H, s), 1.8-2.05 (2H, m), 2.95 (2H, t. J=7Hz). 4.54 

(4H ( s) 

Compound No. 67: 

30 1 H-NMR (CDa 3 ) 8(ppm): 0.94 (3H, t, J=7Hz), 1.7-1.8 (2H, m), 1.77 (6H, s), Z73 (2H, t, J=7Hz), 4.42 

(2H, s), 4.50 (2H, s), 5.69 (2H, s) 7.06,7.17 (each 2H, d, J=8Hz), 7.40 (1H, d, J=8Hz), 7.45-7.75 (2H, m), 8.03 
(1H, d, J=8Hz) 

Compound No. 382: 

35 

'H-NMR (CDCI 3 ) 6(ppm): 0.91 (3H, t, J=7Hz), 1.55, 1.61 (each 3H, s) 1.5-1.75 (2H, m), 2.46 (2H, t, 
J=7Hz), 3.14 (2H, s) 3.94, 4.00 (each 2H, s), 5.47 (2H, s), 6.90, 7.07 (each 2H, d, J=7Hz), 7.45 (1H, d, J=7Hz), 
7.5-7.7 (2H, m), 7.94 (1H, d, J=7Hz) 

40 Example 36 

Preparation of 2-n-buty1-5,8-dihydro-6,7-dimethyi-1-[{2'-(1 H-tetrazol-5-y1)biphenyl-4-yl)methy1]-1H, 4H- 
1 t 3,4a,8a-tetraaza-cyclopentanaphthalen-9-one (Compound No. 383) 

45 2-n-Butyl-5,8-dihydro-6,7-dimethyl-1^ 

Sa-tetraza-cyclopentanaphthalene^.g-dione (504 mg, 0.659 mmo!) synthesized according to the same man- 
ner as that in Example 3 was dissolved in dry tetrahydrofuran (10 ml) and the solution was cooled to -10°C. 
A 1.5M solution (1.76 ml) of diisobutylaluminum hydride in toluene was slowly added dropwise thereto while 
stirring, the mixture was reacted for 30 minutes, diluted with methylene chloride, water (2 ml) was added, and 

so the mixture was stirred at 0°C for 10 minutes. The insoluble was filtered, the filtrate was extracted with me- 
thylene chloride, washed with water and dried over sodium sulfate. After filtration, the filtrate was concentrated 
under reduced pressure to obtain 2-rvbutyL5,8-dihydro-6,7-dirr^ 

phenyl-4-yl}methyi]-1H,4H,-1,3,4a,8a-tetraaza-cydopentanaphthaJen-9-one (426 mg, 86.1%) as pale yellow 
oily material. 

55 Starting from the above compound and using the same manner as that in Example 32, there was synthe- 

sized the titled compound (yield 49.1%). This compound has the following NMR spectrum. 
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Compound No. 383: 

1 H-NMR (CDCI 3 ) 8(ppm): 0.88 (3H, t, J=7Hz), 1.33 (2H, sextet, J=7Hz), 1.5-1.75 <2H, m), 1.55 (3H, s), 
1.64 (3H, s), 2.54 (2H, t, J=7Hz), 3.17 (2H, s), 4.01 (3H,s) 4.04 (2H # s), 5.47 (2H, s), 6.95, 7.10 (each 2H, d f 
J=7Hz), 7.29 (1H, d, J=7Hz), 7.5-7.7 (2H. m), 8.01 (1H, d, J=7Hz) 

Example 37 

Preparation of ej-dimethyl^-n-propyi-S.ej.S-tetrahydro-l-I^-tl H-tetrazol-5-yi)biphenyM-yl}methyl]- 
IH^H-l^^a^a-tetraza-cyciopentanaphthalene-O-one (Compound No. 378) 

Starting from 6,7-dimethyl-2-n-propyl-5,6,7, 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyi]- 
1H-1,3,4a,8a-tetraza-cyclopentanaphthalene-4 t 9-dione (Compound No. 50) and using the same manner as 
that in Example 32, there was synthesized the titJed compound (yield 67.9%). This compound has the following 
NMR spectrum. 

Compound No. 378: 

1H-NMR (CDCI3) 5(ppm): 0.72 (d, J=7Hz), 0.75-1.05 (m) total 9H, 1.45-1.85 (3H, m), 1.85-ZO (1H,m). 
2.35-2.65 (4H, m), 2.65-2.85 (1 H,m), 3.2-Z45 (1H,m), 3.55-4.3 (2H,m), 5.40, 5.48 (each 1H f d, J=16Hz), 6.88, 
7.04 (each 2H, d, J=7Hz), 7.41 (1H, d, J=7Hz), 7.45-7.65 (2H, m), 7.87 (1H,b) 

Example 38 

Preparation of S.S-dihydro-e-methyW-n-propyl-H^^ 

1,3,4a,8a-tetraza-cyclopentanaphthalene-9-one (Compound No. 414) and 5,8-dihydro-7-methyl-2-n-propyl- 
1-[{2'-(1H-tetraol-5-yl)biphenyl-4-yl}methy1H (Com- 
pound No. 418) 

Starting from a mixture of S.S-dihydro-O-methyW-rvpropyM-f^-Ol^teta 
1H-1,3,4a t 8a-tetraza-cyclopentanaphthalene-4,9-dione (Compound No. 351) and 5,8-dihydro-7-methyl-2-n- 
propyl-1-[{2'-(1 H-tetrazol-5-yl)bipheny1-4-yJ}methy1]-1 H- 1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione 
(Compound No. 353) and using the same manner as that in Example 32, there was obtained the titled com- 
pound (yield 69.7%) as a mixture. This compound has the following NMR spectrum. 

Mixture of Compound Nos. 414 and 418: 

1 H-NMR (CDCI3) 8(ppm): 0.92 (3H, t, J=7Hz), 1.5-1.8 (2H, m), 1.62 (s, 1H), 1.68 (s, 2H), 2.49 (2H, m), 
3.19 (0.7H, s), 3.27 (1 .3H, s), 3.8-4.2 (4H, m), 5.49 (2H, s). 6.93-7.09 (each 2H, d, J=8Hz), 7.45 (1H, d, J=7Hz), 
7.5-7.7 (2H, m), 7.98 (1 H, d, J=7Hz) 

Example 39 

Preparation of 2-n-butyl-8-hydroxymethyl-5-methyl-5 i 6,7,8-tBtrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4- 
yl}methyl]-1H,4H-1,3,4a,8a-tetraza-cyclopentanaphthaiene-9-one (Compound No. 511) and 2-n-butyl-5-hy- 
droxymethyl-8-methyl-5,6,7,8-tetra^^ 
raza-cyclopentanaphthalene-9-one (Compound No. 507) 

Starting from (2E,4E)-2,4-hexadienol and using the same manner as that in Example 1, there were syn- 
thesized 1-benzyt-2-rvbutyl-2,8-dihydro-5-hydroxym 

thalene-4,9-dione and 1-benzyl-2-n-butyi-5,8-dihydro-8-hydroxymethyi-5-methyl-1 H-1 ,3,4a,8a-tetraza-cy- 
cfopentanaphthalene-4,9-dione. Starting from these compounds and using the same mammer as that in Ex- 
ample 32, there were synthesized 1-benzyl-2-n-butyl-2,8-dihydro-5-hydroxymethyl-8-methyl-1H,4H- 
1,3,4a,8a-tetraza-cyclopentanaphthalene-4-one and 1-benzyl-2-n-butyl-5,8-dihydro-8-hydroxyniethyl-5-me- 
thyl-1H l 4H-1,3,4a,8a-tetraza-cyclopentanaphthalene-9-one. This compound has the following NMR spec- 
trum. 

1 H-NMR (CDCI3) S(ppm): 0.86, 0.87 (3H, t and t, J=7Hz, 7Hz), 1.16, 1.40<3H, d and d, J=7Hz, 7Hz), 1.26- 
1.41 (2H. m), 1.57-1.71 (2H, m). 2.5S-2.63 (2H. m), 3.54-3.98. 4.32-4.32-4.53 (4H, m and m), 5.10-5.20, 5.53- 
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6.01 (4H, m and m) f 7.06-7.35 (5H t m) 
1-Benzyi-2-n-butyl-2,8-dihydro-5-hydroxym 

lene-4,9-dione and 1 -benzyl-2-n-butyl-5 ( &-dihydro-8-hydroxymethyl-5-methyl-1 H.4H-1 ,3,4a,8a-tetraza-cy- 
clopentanaphthalene-9-one which were obtained in the above reaction were subjected to debenzyiation, re- 
duction of double blond, alkyiation and detritylation using the same manner as that in Example 1 to obtain the 
titled compound via a mixture of 2-r^butyl-5-hydroxymethyl-8-methyl-1 H ,4H-1,3,4a, 8a-cyclopentanapht ha- 
lene-9-one (Compound No. 541 ) and 2-n-butyl-8-hydroxymethyl-5-methyl-1 H,4H-1 ,3,4a,8a-tetraza-cyclopen- 
tanaphthalene-9-one (Compound No. 542). These compounds have the following NMR spectrum. 

Mixture of Compound Nos. 541 and 542: 

1 H-NMR (CDC! 3 ) S(ppm): 0.92, 0.93 (3H, t and t, J=7Hz, 7Hz), 1.04, 1.36 (3H, d and d, J=6Hz, 7Hz), 
1.22-1.89 (8H, m), 2.75-2.83 (2H f m), 3.08-3.11 (1H, m), 3.55-4.11 (2H, m), 4.17-4.52 (2H, m). 4.72-4.86 (1H, 
m), 5.10 (1H, brs) 

Mbcture of Compound Nos. 507 and 511: 

1 H-NMR (CDCI 3 ) 5(ppm): 0.76-0.84 (3H, m), 0.98-1.71 (12H, m), 2.46-2.61 (2H, m), 2.8&-2.96 (1H, m), 
3.56-4.42 (5H, m), 4.60-4.65 (1H, m), 5.16-5.76 (2H, m), 6.87-7.09 (4H, m), 7.41-7.61 (3H, m), 7.90-7.95 (1H f 
m) 

Example 40 

Preparation of 2-n-butyi-8-hydroxymethyi-5-methyl-5,6, 7,8-tetrahydro-1-[{2'-(1 H-tBtrazol-5-yl)biphenyl-4- 
yl}methyl}-1H,9H-1,3,4a-8a-tetraza-cydopentanaphthalene-4-one (Compound No. 540) 

Starting from (2E,4E)-2,4-hexadienol and using the same manner as that in Example 32, there was syn- 
sthesized the titled compound via 2-n-butyl-5-hydroxymethyl-8-methyM^ 
naphthalene-4-one (Compound No. 541). This compound has the following NMR spectrum. 

Compound No. 540: 

1H-NMR (CDCI3) 5(ppm): 0.85 (3H, t, J=7Hz), 1.24 (3H, d, J=4Hz), 1.27-1.73 (9H, m), 2.68-2.87 (3H, 
m), 3.33-3.46 (2H, m), 4.12 (1H, d, J=17Hz), 4.41 (1H, d, J=17Hz), 4.76 (1H, brs), 4.87 (1H, d, J=17Hz); 5.19 
(1H, d, J=17Hz) f 6.97 (2H, d, J=8Hz), 7.11 (2H, d, J=8Hz), 7.39-7.57 (3H, m). 7.88 (1H f d, J=7Hz) 

Example 41 

Preparation of 2-n-butyl-5-hydroxymet hyl-8-methyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4- 
yijmet hylj-l H.9H-1 ,3,4a ,8a-tetraza-cydopentanaphthalene-4-one (Compound No. 538) 

Starting from (2E,4E}-2,4-hexadienol and using the same manner as that in Example 39, there was syn- 
thesized the titled compound via 2-ri-butyi-8-hydroxymethyl-5-methyl-1H,4H-1,3,4a,8a-tetraza-cydo 
taphthalene-4-one (Compound No. 542). This compound has the following NMR spectrum. 

Compound No. 538: 

1H-NMR (CDCI3) 5(ppm): 0.87 (3H, d, J=7Hz), 0.92 (3H, t, 7Hz), 1 .25-2.1 0 (11 H, m) 2.78 (2H, t, J=8Hz), 

3.02 (1H, brs), 3.72-3.79 (3H, m), 4.08-4.15 (1H, m), 4.76 (1H, brs), 4.85 (1H, d, J=16Hz), 5.26 (1H, d, J=17Hz), 
7.02 (2H, d, J=8Hz), 7.21 (2H, d, J=8Hz), 7.39-7.56 (3H, m), 7.97 (1H, d, J=8Hz) 



67 



EP 0 540 209 A1 



Example 42 

Preparation of S.S-ethano-S-hydroxymethyl^-n-propyl-S.ej.S-tetrahydro-l -{^-(l H-tetrazol-5-yl)biphenyi- 
4-yl}methyl]-1H f 4H--1,3 l 4a,8a-tetraza-cydopentanaphthalene-9-one (Compound No. 514) and 5,8-ethano-8- 
hydroxymethyl-2-n-propyl-5,6,7 t 8-tetrah 
tetraza-cyclopentanaphthalene-9-one (Compound No. 518) 

Starting from 1-hydroxymethyM ,3-cyclohexadiene and using the same manner as that in Examples 1 and 
36, there was synthesized the titled compound via 5,8-ethano-5-hydroxymethyi-2-n-propyi-1H-1,3,4a t 8a-tet- 
raza-cyclopentanaphthalene-4,9-dione (Compound No. 183). These compounds have the following NMR 
spectrum. 

Compound No. 514: 

1H-NMR (CDCI3+CD3OD) 6(ppm): 0.97-1.04 (3H, m), 1.62-2.29 (11H, m), 2.82-2.90 (2H. m), 4.02 (2H. 
s), 4.92 (1H, brs), 5.48 (1H. brs) 

Compound No. 518: 

1 H-NMR (CDCI3) 8(ppm): 0.87 (3H, t, J=7Hz), 1.59-1.84 (4H, m), 1.97-2.15 (2H, m), 2.37-2.48 <6H, m), 
3.43, 3.59 (2H, s and s), 3.65, 4.64 (2H, s and s), 3.76 (1H, brs), 5.07, 5.55 (2H, s and s), 6.70-7.52 (7H. m), 

7.82- 7.95 (1H, m) 

Example 43 

Preparation of 5,8-ethano-5-(1-hydroxy-1-methyiethyl)-2- H-tetrazol-5- 
yl)biphenyl-4-yl}methyl>1H-1,3 f 4a,8a-tetraza-cyclopentanaphthalene-4,9-dione (Compound No. 333) and 
5,8-ethano-8-(1-hydroxy-1-methylethyl)-2-n-pro^ 

yl}methyl}-1H-1 f 3 t 4a t 8a-tetraza-cydopentanaphthalene-4,9-dtone (Compound No. 335) 

Methyl (1,3-cyclohexadiene)carboxylate (1,20 g, 9.82 mmol) was dissolved in tetrahydrofuran (20 ml) un- 
der nitrogen atmosphere, a methyl lithium-ether solution (1.4M, 18.0 ml, 25.2 mmol) was added dropwise 
thereto under ice-cooling, and the mixture was stirred at room temperature for 2 hours. An aqueous saturated 
solution of ammonium chloride was added thereto under ice-cooling, the mixture was extracted with ethyl acet- 
ate, the organic layer was washed with an aqueous saturated solution of sodium chloride and dried over sodium 
sulfate. The solvent was distilled off under reduced pressure, the residue was purified by silica gel column chro- 
matography (ethyl acetate-hexane 1:5) to obtain 1-(1-hydroxy-1-methylethyl)-1,3-cyclohexadiene (1.16 g) as 
colorless oily material. This compound has the following NMR spectrum. 

1 H-NMR (CDCI3) 6(ppm): 1.36 (6H, s), 2.19 (4H, m), 5.70-5.96 (3H, m) 

Starting from -hydroxy-1-fnethyiethyl)-1 ,3-cyciohexadiene and using the same manner as that in Ex- 
ample 1, there was obtained the titled compound via 5,8-ethano-5-(1-hydroxy-1-methylethyl)-2-n-propyl-1H- 
1,3 f 4a,8a-tetraza-cyclopentanaphtalene-4,9-dione (Compound No. 323). These compounds have the follow- 
ing NMR spectrum. 

Compound No. 323: 

1 H-NMR(CDCI 3 +CD 3 OD)S(ppm): 0.94-1.05 (3H,m), 1.16-1.44 (4H, m), 1.26 (6H. s), 1.59-Z19(7H, m), 
2.91 (2H, t, J=8Hz), 4.90 (1H, brs), 5.12-5.14 (1H, m) 

Mixture of Compound Nos. 323 and 353: 

1 H-NMR (CD0 3 ) 5(ppm): 1.00 (3H, t, J-7Hz), 1.11-1.36 (4H, m), 1.18 (6H, s), 1.62-1.98 (4H, m), 2.27- 
2.32 (2H, m), 2.92-2.97 (11/5H, m), 5.08 (6/5H, brs), 5.23 (8/5H, brs), 6.91-7.11 (4H, m). 7.40-7.61 (3H, m), 

7.83- 7.93 (1H, m) 
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Example 44 

Preparation of 5,8-ethano-5,8-dimethyl-2-n-propyl-5,6 ,7 t 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyM- 
yiJmethyiJ-IH^H-I.S^a.Sa-tetraza-cydopentanaphthalene-Q-one (Compond No. 450) 

5 

Starting from 1,4-dimethyl-1,3-cydohexadiene synthesized according to the method of W. T. Brady, et aJ. 
(Synthesis, 1985, 704) and using the same manner as that in Examples 1 and 36, there was synthesized the 
titled compound via 5,8-ethano-5,8-dimethyi-2-n-propyl-1 H-1,3,4a,8a-tetraza-cyclopentanaphthaIene-4,9-dh 
one (Compound No. 292). These compounds have the following NMR spectrum. 

10 

Compound No. 292: 

1 H-NMR (CDCW 5(ppm): 1.01 (3H, t, J=7Hz), 1.75-1.95 (6H t m). 1.86 (6H, s), 2.10-2.25 (4H, m), 3.10 
(2H,t.J=7Hz) 

15 

Compound No. 450: 

'H-NMR (CDCI 3 ) 5(ppm): 0.90 (3H, t, J=7Hz), 1.02 (3H, s), 1.59 (3H, s), 1.59-1.65 (6H, m), 1.90-2.07 
(4H, m), 2.42 (2H, t, J=6Hz), 2H. Brs), 5.44 (2H. s), 6.93 (2H, d, J=8Hz), 7.08 (2H, d, J=8Hz), 7.45-7.65 (3H, 
20 m), 7.92 (1H, brs) 

Example 45 

Preparation of 5,8-dimethyl-2-n-propyl-5,6,7 f 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl}- 
25 1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one (Compound No. 430) 

Starting from (2E, 4Z)-2,4-hexadiene and using the same manner as that in Examples 1 and 36, there was 
synthesized the titled compound via 5,8^lmethyl-2-rvpropyl-1H-1 ( 3,4a,8a-tetraza-cydopentanaphtha!ene- 
4,9-dione (Compound No. 280). These compounds have the following MNR spectrum. 

30 

Compound No. 280: 

'H-NMR (CDCI3) 5(ppm): 1.02 (3H, t, J=7Hz), 1.22 (6H, d, J=7Hz), 1.65-1.76 (2H. m), 1.86-2.00 (2H, 
m), 2.26-2.40 (2H, m), 2.95 (2H f t, J=7Hz), 5.36-5.38 (2H, m) 

35 

Compound No. 430: 

1 H-NMR (CDCI 3 ) 8(ppm): 0.70 (3H, d, J=7Hz), 0.90 (3H, t, J=7Hz), 1.21-1.36 (2H, m), 1.27 (3H, d, 
J=6Hz), 1.61-1.69 (2H, m), 1.71-1.83 (1H, m), 2.50 (2H, t, J=8Hz), 2.98-3.00 (1H, m), 3.77 (1H, d, J=17Hz), 
40 4.32 (1H. d, J=17Hz), 4.74-4.52 (1H, m), 5.37 (1H, d, J=16Hz), 5.58 (1 H, d, J=16Hz), 6.90 (2H, d, J=8Hz), 7.09 
(2H, d, J=8Hz), 7.45-7.65 (3H f m), 7.92 (1H, d, J=8Hz) 

Example 46 

45 Preparation of 5,8-dimethyl-2-n-propy1-5,6,7,8-tetrahydro-1-[{2 , -(1 H-tetrazol-5-yl)biphenyM-y1}met hylj-1 H- 
1,3 l 4a > 8a-tetraza-cydopentanaphthalene-4,9-dione (Compound No. 362) 

Starting from (2E,4Z)-2,4-hexadiene and using the same manner as that in Examples 1 and 36, there was 
synthesized the titled compound via 5,8-dimethyt-2-n-propyl-1H-1,3,4a v 8a-tetraza-cydopentanaphthalene- 
50 4,9-dione (Compound No. 280). This compound has the following NMR spectrum. 

Compound No. 362: 

1 H-NMR (CDCI3) 5(ppm): 0.94 (3H, t, J=7Hz), 1.16 (3H, d, J=6Hz), 1.62-1.66 (2H, m), 1.72-1.80 (2H, 
55 m), 2.26-2.29 (2H, m), 2.70 (2H, t J=7Hz), 5.21 (1H, brs), 5.35 (1H, brs), 5.58 (1H, d, J=16Hz), 5.78 (1H f d, 
J=16Hz), 7.06 (2H, d, J=7Hz), 7.18 (2H, d, J=7Hz), 7.39-7.61 (3H, m), 8.02 (1H, brs) 
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Example 47 

Preparation of 2-n-butyl-5 f 8-ethano-5 i 8-diethyl-5 i 6 l 7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyI-4-yl}me- 
thylJ-IH^H-l^^a.Sa-tetraza-cyclopentanaphthalene-S-one (Compound No. 455) 

1,4-Diethyl-1,3-cyclohexadiene was synthesized using the same method for synthesizing 1,4-dimethyi- 

1,3-cydohexadiene. This compound has the following NMR spectrum. 

1 H-NMR (CDa 3 ) 5(ppm): 1.03 (6H, t, J=7Hz) f 2.07 (4H, q, J=7Hz), 2.11 <4H, s), 5.61 (2H, s) 

Starting from 1,4-diethyM,3-cycloriexadiene and using the same manner as that in Examples 1 and 36, 

there was synthesized the titled compound via 2«n^utyl-5 l 8^thano-5,8^iethyl-1H-1 l 3,4a t 8a-tetraza-cyclo- 

pentanaphthalene-4,9-dione (Compound No. 297). This compound has the following NMR spectrum. 

Compound No. 297: 1 H-NMR (CD 3 OD) 5(ppm): 0.75 (6H,t,J=7.8Hz), 0.99 (3H,t,J=7.8Hz), 1.42<2H,s,J=7.8Hz), 

1.84 (6H,m), 2.18 (4H,m), 2.36 (4H,q,J=7.8Hz). 3.06 (2H.t,J=7.8Hz), 

Compound No. 455: 1 H-NMR (CDCI 3 ) 5(ppm): 0.77-0.87 (9H t m), 1.23-1.40 (4H, m), 1.52-1.66 (6H,m), 1.75- 
2.09 (6H, m). 2.43 (2H, t, J=8Hz), 3.59 (2H f s), 5.44 (2H, s), 6.91 (2H, d, J=8Hz), 7.06 (2H, d, J=8Hz), 7.43- 
7.63 (3H, m), 7.93 (1H. d, J=7Hz) 

Example 48 

Preparation of 2-n-butyl-5 t 8-ethano-5-methyl-5,6 f 7 t 8-^^ 
thyl]-1H t 4H-1,3 f 4a f 8a-tetraaza-cyclopentanaphthalen-9-one (Compound No. 443) 

1-MethyM ,3-cyclohexadiene was synthesized according to the method described by A. O. Birch, et al. 
(Aust J. Chem. v 23, 1641 (1970) and L. A. Paquette, et al. (Tetrahedron Lett., 1977 , 159). 

Starting from 1«fnethyf-1,3-cyclohexadiene and using the same manner as that is Examples 1 and 36, 
there was synthesized the titled compound via 2-n-butyl-5,8-ethano-5-methyl-1H-1,3,4a,8a-tetraaza-cydo- 
pentanaphthalene-4,9-dione (Compound No. 289). This compound has the following NMR spectrum. 

Compound No. 289: 

iH-NMR (CDCI3+CD3OD) 5(ppm): 0.93 (3H, t, J=7Hz), 1.32-1.48 (2H, m), 1.55-2.20 (10H, m), 2.00 (3H, 
s), 2.99 (2H, t, J=8Hz), 5.43 (1H, brs) 

Compound No. 443: 

1 H-NMR (CDQ 3 ) 5(ppm): 0.82 (3H, t, J=7Hz), 1.00 (3H, s), 1^3-1.32 (2H, m), 1.46-1.67 (6H, m), 1.87- 
1.95 (4H, m), 2.46 (2H, t, J=8Hz), 3.66 (2H, s), 4.46 (1H, br s), 5.37 (2H, s), 6.96 <2H, d, J=8Hz), 7.02,(2H, d, 
J=8Hz), 7.44-7.62 (3H, m), 7.77 (1H, d, J=8Hz) 

Example 49 

Preparation of 2-n-butyl-5,8-ethano-8-methyl-5,6,7,8-tetrahdyro-1-[P'-(1 H-tetrazol-5-yl)biphenyl-4-yl}me- 
thyl]-1H,4H,-1,3,4a,8a-tetraazahcyclopentanaphthalene-9-one (Compound No. 447) 

Starting from 1-methyM f 3-cyclohexadiene and using the same manner as that in Examples 1 and 36, 
there was synthesized the titled compound via 2-n-buty1-5,8~ethano-5-methyM H-1 ,3,4a,8a-tetraaza-cycio- 
pentanaphthalene-4,9-dione (Compound No. 289). This compound has the following NMR spectrum. 

1 H-NMR (CDCI3) 5(ppm): 0.83 (3H. t J=7Hz). 1 .21-1 .34 (4H. m). 1 .48-1.74 (4H. m), 1.54 (3H, s). 2.00-2.19 
(4H, m), 2.41 (2H, t, J=8Hz), 2.89 (1H, brs), 3.57 (2H, s), 5.44 (2H, s), 6.89 (2H, d, J=8Hz), 7.05 (2H, d, J=8Hz), 
7.45-7.62 (3H, m), 7.81 (1H, d, J=7Hz) 
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Example 50 

Preparation of 6-phenyl-2-n-propyl-5 f 6 ,7,8-tetra hydro- 1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yf}methyl]-1H- 
1,3,4a,8a-tetraza-cydopentanaphthalene^,9-dione (Compound No. 347) and 7-phenyl-2-n-propyl-5,6,7 l 8- 
5 tetrahydrcM-[{241H-tetrazol-5-yl)biphenyi^ 
one (Compound No. 349) 

A1.0M solution (75ml) of trimethylsflyimethyl magnesium chloride in diethyl ether was diluted with dry die- 
thyl ether (50 ml). After the interior of an reaction vessel was replaced by nitrogen, a solution (50 ml) of ban- 

10 zaldehyde (5.3 g) in dry diethyl ether was slowly added dropwise to the solution in the reaction vessel while 
stirring. The reaction mixture was stirred at 40°C for 2 hours under nitrogen atmosphere and cooled in an ice 
bath. A 25% aqueous sol ut ton (100 mi) of ammonium chloride was added dropwise thereto, the mixture was 
extracted with diethyl ether, washed with water and dried over sodium sulfate. After filtration, the filtrate was 
concentrated under reduced pressure to obtain 1-trimethylsilyt-2-hydroxy-2-phenylethane (13.1 g) as pale yel- 

15 low oily material. 

While ice-cooling, this trimethylsilyl derivative (5.0 g) was added to Collins reagent which had been pre- 
pared separately by stirring dry pyridine (41 g) and chromic anhydride (26 g) for 40 minutes in dichloromethane 
(300 ml) under nitrogen atmosphere. The mixture was stirred at room temperature for 1 minute, diethyl ether 
(500 ml) was poured in the reaction solution, the mixture was filtered, the filtrate was dried over sodium sulfate. 
20 After filtration, the filtrate was concentrated under reduced pressure to obtain trimethyisilyf methyl phenyl ke- 
tone (2.8 g). 

The above phenyiketone (2.6 g) was dissolved in dry tetrahydrofuran (50 ml), and this solution was slowly 
added dropwise to a 1.0M solution (22 ml) of vinyl magnesium bromide in tetrahydrofuran while stirring. The 
reaction mixture was stirred under heating at 40°C for 2 hours under nitrogen atmosphere and cooled in an 

25 ice bath. A 25% aqueous solution (1 00 ml) of ammonium chloride was added thereto, the mixture was extracted 
with diethyl ether, washed with water and dried over sodium sulfate. After filtration, the filtrate was concen- 
trated under reduced pressure, the resulting orange oily material was subjected to silica gel column chroma- 
tography to obtain 1-trimethylsily^2-hydroxy-2-phenyl-3-butene (1 .2 g) as pale yellow oily material from a frac- 
tion which eluted at hexane-ethyl acetate (1:1). 

30 This butene derivative (1.1 g) was dissolved in acetic acid (2 ml) saturated with sodium acetate, and the 

solution was stirred at 60°C for 1 hour under nitrogen atmosphere. The reaction mixture was cooled to room 
temperature, diluted with water (400 ml), and extracted with diethyl ether. The extract solution was washed 
with an aqueous saturated solution of sodium bicarbonate and aqueous saturated solution of sodium chloride, 
and dried over sodium sulfate. After filtration, the filtrate was concentrated under reduced pressure to obtain 

35 2-phenyM ,3-butadiene (670 mg) as pale yellow oily material. Staring from this diene and using the same man- 
ner as that in Example 1 , the titled compound was synthesized via 6-phenyl-2-n-propyi-5,6,7,8-tetrartydn>1 H- 
1,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione (Compound No. 264). These compounds have the follow- 
ing NMR spectrum. 

1 H-NMR (CDCI3) 6(ppm): 0.94 (3H, t, J=7Hz), 1.88 (2H, m), 2.14 (1H, m), 2.34 (1H, m), 2.93 (2H, t, 7Hz), 
40 $.22 (1H, m), 3.59 (1H. m), 3.75 (1H, m), 4.98 (2H, brs), 7.30 (5H, m) 
Mixture of Compound Nos. 347 and 349: 

1H-NMR (CDCIa) 5(ppm): 0.88 (3H, t, J=7Hz), 1.71 (2H, m), 2.11 (1H, m), 2.27 (1H, m), 2.67 (2H, t, 
J=7Hz), 3.15 (1H, m), 3.44 (1H, m), 3.62 (1H, m), 4.65-4.96 (2H, m), 5.54 (1H, dd, J=7 and 15Hz), 5.70 (1H, 
d, J=15Hz), 7.00, 7.09 (each 2H, m), 7.25-7.57 (3H, m), 7.87 (1H, d, J=8Hz) 

45 

Example 51 

Preparation of 6,7-diethyl-5,8-dihydro-2-n-propyl-1-[{2'-1 H-tetrazol-S-ylJbiphenyM-yl^ethylhlK-I.S^^a- 
tetraza-cydopentanaphthalene-4,9-dione (Compound No. 359) 

50 

2,3-Dimethyl-1 ,3-butadiene (9,6 g) was dissolved in dry pentane (50 ml), and potassium t-butoxide (26 g) 
was slowly added dropwise thereto under nitrogen atmosphere while stirring. A 15% solution (100 ml) of n- 
butyl lithium in hexane was slowly added thereto, and the mixture was stirred at room temperature for 10 min- 
utes. Then, methyl Iodide (35 g) was slowly added over 30 minutes, the mixture was stirred for 30 minutes 
55 and cooled in an ice bath. An aqueous saturated solution of ammonium chloride was then poured therein, the 
separated organic layer was washed with an aqueous solution of sodium chloride and dried over magnesium 
sulfate. After filtration, the filtrate was distilled under atmospheric pressure, the factions having the boiling 
point of 50-80°C were collected. The solvent was distilled off by standing the fractionated solution at room tem- 
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perature overnight to obtain 2,3-diethyl-1,3-butadiene <3.3 g) as colorless ofly material. 

Starting from this diethylbutadiene and using the same manner as that in Example 3, there was synthe- 
sized the titled compound via S.S-dihydro-ej-diethyW-n-propyl-IH-I.S^a^-tetraza-cydopentanaphtha- 
lene-4,9-dione (Compound No. 256). These compounds have the following NMR spectrum. 

5 

Compound No. 256: 

1H-NMR (CDCI 3 ) 5(ppm): 0.85 (3H, t, J=7Hz), 1.01 (6H, t, J=7Hz), 1.66 (2H. m), 2.19 <4H, q, J=7Hz), 
2.64 (2H, t, J=7Hz), 4.50 (2H, s), 4.54 (2H, s), 4.89 (1 H, brs) 

10 

Compound No. 359: 

'H-NMR (CDCI3) 6(ppm): 0.85 (3H, t, J=7Hz), 1.02 (6H f t, J=7Hz), 1.66 (2H, m), 2.19 (4H t q, J=7Hz), 
2.64 (2H. t, J=7Hz), 4.50 (2H, s), 4.54 (2H, s) # 5.65 (2H, s), 6.97 (2H, d, J=8Hz), 7.06 (2H, d, J=8Hz), 7.36- 
15 7.56 (3H, m). 7.79 (1 H. d, J=7Hz) 

Example 52 

Preparation of 6-phenyl-2-n-propyl-5 f 6,7 t 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methylJ-1H,4H- 
20 1,3 v 4a r 8a-tetraza-cyclopentanaphthalene-9-one (Compound No. 398) and 7-phenyl-2-n-propyl-5,6,7,8-tetra- 
hydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyi]-1 H.4H-1 ( 3 f 4a i 8a-tetraza-cydopentanaphthalene-9-one 
(Compound No. 402) 

A mixture of 6-phenyl-2-n-propyl-5 l 67,8-tetrahydro-1-[{2'-(1H-tetrazol-5-yl^ 
25 1,3,4a,8a-tetraza-cyclopentanaphthalene-4 f 9-dk)ne and 7-phenyl-2-n-propyl-5 t 6 I 7 f 8-tetrahydro-1-[{2'-(1H- 
tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H-I.S^a.Sa-tetraza-cycIopentanaphthalene^.g-dione (Compound Nos. 
347 and 349) (100 mg, 0.18 mmol) was dissolved in dry tetrahydrofuran (3 ml), and the solution was cooled 
to -10°C. To this solution was added a 1.5M solution (0.36 ml) of diisobutylaluminum hydride in toluene, and 
the mixture was stirred for 30 minutes. Methanol (5 ml) was then added thereto, the mixture was stirred at 
30 room temperature for 30 minutes, and the precipitate was filtered. The filtrate was concentrated under reduced 
pressure, the resulting white residue was subjected to silica gel column chromatography to obtain the titled 
compound (59 mg, 67%) as pale yellow oily material from a fraction which eluted at chloroform-met hanol (9:1). 
This compound has the following NMR spectrum. 

35 Compound No. 402 

1 H-NMR (CDCI3) 5(ppm): 0.95 (3H, t, J=7Hz), 1.82 (2H, m). 2.15 (1H, m), 2.28 (1H, 2.73 (2H, t, J=7Hz), 
3.06 (2H, s), 3.17 (1H, m), 3.38-3.65 (3H, m), 4.70-5.05 (3H, m), 5.59 (1H, dd, J=7 and 15Hz). 5.80 (1H, dd, 
7, 15Hz), 7.08, 7.16 (each 2H, m), 7.26-7.52 (3H, m), 7.89 (1H, d, J=8Hz) 

40 

Example 53 

Preparation of ej-diethyl-S.S-dihyd^-n-propyl-l^-tl H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H.4H- 
1,3,4a,8a-tetraza-cyclopentanaphthalene-9-one (Compound No. 390) 

45 

Starting from 5,8-dihydro-6,7-diethyk2-n-propyl-1 -{{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H-1 ,3,4a, 
8a-tetraza-cyclopentanaphthalene-4,9-dione (Compound No. 359) and the same manner as that in Example 
52, there was synthesized the titled compound (yield 53%). This compound has the following NMR spectrum. 

so Compound No. 359: 

1 H-NMR (CDCI3) 6(ppm): 0.92 (9H, t, J=7Hz), 1.60 <2H. m), 1.94 (2H, q, J=7Hz), 1.99 (2H, q, J=7Hz), 
2.41 (2H, s), 5.46 (2H, s), 6.85 (2H, d, J=8Hz), 7.02 (2H, d, J=8Hz), 7.42-7.62 <3H, m), 7.87 (1H, d, J=7Hz) 

55 
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Example 54 

Preparation of 5 f 8^iethyk5,6-ethano-2-ethyl-5,67^ 

thyl]-1H t 4H-1,3,4a,8a-tetraza-cyclopentanaphthalene-9-one (Compound No. 453) 

Starting from 1-benzyl-2-ethyiimidazo[4,5-d]pyridazine-4(5H),7(6H)-dione and 1,4-diethyi-1,3-cyclohex- 
adiene and using the same manner as that in Examples 1 and 36, there was synthesized the titled compound 
via 5 t 8-diethyk5,8-ethano-2-ethy1-5 t 6J,8-t^^ 

(Compound No. 295). These compounds have the following NMR spectrum. 
Compound No. 295: 

1 H-NMR (CDCI 3 ) 8(ppm): 0.87 (6H f t, J=7Hz), 1.43 (3H, t, J=7Hz), 1.72 (4H, m), 2.18 (4H, m), 2.42 (4H, 
q, J=7Hz). 2.95 (2H t q, J=7Hz) 

Compound No. 453: 

1 H-NMr(CDCI 3 ) 6(ppm): 0.77 (3H, t, J=7Hz), 0.80 (3H t t, J=7Hz), 1 .05 (3H, t, J=7Hz), 1 .29 (2H, q, J=7Hz), 
1.5-1.7 (4H, m), 1.78 (2H, t, J=7Hz), 1.97 (2H. t, J=7Hz), 2.06 (2H, q. J=7Hz), 2.42 (2H f q, J=7Hz), 3.42 (2H, 
s), 5.44 (2H f s), 6.86 (2H, d, J=8Hz), 7.03 (2H, d, J=8Hz), 7.4-7.65 (3H, m), 7.89 (1H, dd, J=8 and 1Hz) 

Example 55 

Preparation of 5,8-diethyl-5 p 8-ethano-2-i>propyl-5,6,7,8-tetrahydr^^ 

phenyl^yI}methylJ-1H,4H-1 f 3,4a,8a-tetraza-cyclopentanaphthalene-9-one (Compound No. 454) 

Starting from 1-benzyl-2-n-propyiimidazo[4,5-d]-pyridazine-4{5H),7(6H)-dione and 1,4-diethyl-1,3-cydo- 
hexadiene and using the same manner as that in Examples 1 and 36, there was synthesized the titled com- 
pound via 5,8-diethyl-5,8-ethano-2-n-propyl-5,6,7 I 8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphtha- 
lene-4,9-dione (Compound No. 296). These compounds have the following NMR spectrum. 

Compound No. 296: 

1 H-NMR (CDCI3) 5(ppm): 0.8-0.95 (6H, m), 1 .01 (3H, t, J=7Hz), 1 .6-1 .8 (4H, m), 1 .90 (2H, sextet, J=7Hz), 
2.1-Z3 (4H, m), 2.44 (4H, q, J=7Hz), 2.90 (2H, t, J=7Hz), 13.0 (1H, broad) 

Compound No. 454: 

'H-NMR (CDCI3) 8(ppm): 0.75-0.9 (9H, three t), 1.32 (2H, sextet, J=7Hz), 1.5-2.15 (12H, m), 2.37 (2H, 
t, J=7Hz). 3.52 (2H, s); 5.43 (2H, s), 6.87 (2H, d, J=8Hz), 7.02 (2H. d, J=8Hz), 7.4-7.65 (3H, m), 7.83 (1H, d. 
J=8Hz) 

Example 56 

Preparation of 5-phenyl-2-n-propy1-5,6,7,8-tetra^ 

1,3,4a,8a-tetraza-cyclopentanaphthalene-4 ( 9-dione (Compound No. 325) and 8-phenyl-2-n-propy»-5,6,7 l &- 

tetrahydix>-1-[{241H-tetrazol-5-yl)b^ 

one (Compound No. 327) 

Starting from 1-berizyl-2-n-propylimidazo[4 l 5-dJ-pyridazine-4(5H),7(6HHtone and 1-phenyM,3-buta- 
diene and using the same manner as that in Example 1, there was synthesized the titled compound via 5- 
phenyl^-n-propyl-S.ej.S-tetrahydro-l H-1 ^^a.Sa-tetraza-cyclopentanaphthalene^.g-dione (Compound 
No. 319). These compounds have the following NMR spectrum. 

Compound No. 319: 

1 H-NMR (CDCI3) 6(ppm): 1.00 (3H, t, J=7.3Hz), 1.76-1.91 (4H), 2.30-2.40 (2H), 2.85 (2H, t, J=7.3Hz), 
3.61 (1H, m), 4.64 (1H, m), 6.29 (1H, m), 7.09 (2H. d, J=6.8Hz), 7.20-7.32 (3H) 
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Mixture of Compound Nos. 325 and 327: 

'H-NMR (CDCI 3 ) S(ppm): 0.83 (3H, t, J=7.3Hz), 1.56-174 (2H, m), 1.81 (2H f m), 2.15-2.40 (2H), 2.61, 
2.64 (2H, t, J=7.3Hz) f 3.45-3.62 (1H,m), 4.49-4.75 (1H, m), 5.55, 5.65 <2H, two d, J=15.7Hz), 6.20, 6.31 (1H, 
5 m), 6.88-7.50 (12H), 7.78 (1H, d, J=7.3Hz) 

Example 57 

Preparation of 8-phenyl-2-n-propyi-5 t 6 t 7,8-tetrahydro-1-[{2'-(1 H-tetrazd-5-yl)biphenyM-yl}methyl}-1 H.4H- 
10 1,3,4a,8a-tetraza-cyclopentanaphthalene-9-one (Compound No. 470) 

Starting from a mixture of the compound obtained in Example 56 and a precursor for Compound 327 and 
using the same manner as that in Example 36, there can be synthesized the titled compound. This compound 
has the following NMR spectrum. 

15 

Compound No. 470: 

iH-NMR (CDCI3) 8(ppm): 0.93 (3H, t, J=7Hz), 1.5-2.2 (4H, m), 1.69 (2H, sextet, J=7Hz), 2.55 (2H, t, 
J=7Hz), 2.6 (1H, m), 3.06 (1H, m), 3.71 (1H, d, J=17Hz), 4.34 (1H, d, J=17Hz), 5.54 <2H, s), 5.70 (1H, broad 
20 s), 6.98 (2H, d, J=8Hz), 7.11 (2H, d, J=8Hz), 7.2-7.6 (8H, m), 7.94 (1H, d, J=8 and 1Hz) 

Example 58 

Preparation of 2-n-propyl-5-(2-pyridyl)-5,6,7 f 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyfl-1 H- 
25 1,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione (Compound No. 339) and 2-n-propyl-8-(2-pyridyl)- 
5, 6,7 ? 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H-1 .Ma.Sa-tetraza-cydopentanaphtha- 
lene-4,9-dione (Compound No. 341) 

Starting from 2-n-propyltmidazo[4,5-d]pyridazine-4(5H),7(6H)-dione and 1-(2-pyridyt)-1,3-butadiene and 
30 using the same manner as that in Example 3, there was obtained 5,8-dihydro-2-n-propyl-5-(2-pyridyl)-1H- 
1,3,4a,8a-tetraza-cyclopentanaphthatener4 f 9-dione (Compound No. 300). This compound has the following 
NMR spectrum. 

Compound No. 300: 

35 

1 H-NMR (CDCI3) S(ppm): 0.93 (3H, t, J=7.4Hz) f 1.85 (2H, sextet, J=7.4Hz), 2.83 (2H, t, J=7.4Hz), 9.16 
(1H, broad d, J=18.4Hz), 4.94 (1H, broad d, J=18.4Hz), 6.18 (1H, m), 6.33 (1H, m), 6.62 (1H, broad s), 7.15 
(1H, m), 7.60 (1H, m), 8.46 (1H, d, J=4.3Hz) 

The above compound was reacted with 4-bromomethyl-2'-(1-triphenylmethyl-1H-tetrazol-5-yl)biphenyl 
40 using the same manner as that in Example 3 to obtain an alkylated compound which was subjected to catalytic 
hydrogenation using 10% palladium-carbon as a catalyst in methanol, which resulted in reduction of a double 
bond and detritylation to obtain the titled compound. This compound has the following NMR spectrum. 
Mixture of Compound Nos. 339 and 341: 

1 H-NMR (CDCI3) S(ppm): 0.86, 0.87 (3H, t, J=7.6Hz), 1 .50-1 .90 (4H). 2.23 (1 H, m), 2.64 (2H, t, J=7.6Hz), 
45 2.65 (1 H, m), 3.42-3.70 (1 H), 4.46, 4.69 (1H, m), 5.44-5.68 (2H), 6.27, 6.35 (1H, m), 6.75-7.60 (10H), 7.74 (1H, 
m), 8.38 (1H,m) 

Example 59 

so Preparation of 5-methyl-2-n-propyl-5,6,7,a-tetrahydro-1-t{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methy1l-1H- 
1,3 f 4a,8a-tetraza-cyclopentanaphthalene-4,9-dione (Compound No. 343) and 8-methyl-2-n-propyl-5,6,7,8- 
tetrahydro-1 -[{2'-(1 H-tetrazol-5^ 
one (Compound No. 345) 

55 Starting from 1-benzyl-2-n-propylimidazo[4,5-d]-pyridazine-4(5H),7(6H)-dione and piperylene and using 

the same manner as that in Example 1, there was synthesized the titled compound via 5-methyl-2-n-propyl- 
5 t 6,7,8-tetrahydro-1H-1,3 t 4a t 8a-tetraza-cyclopentanaphthalene-4,9-dione (Compound No. 276). This com- 
pound has the following NMR spectrum. 
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Mixture of Compound Nos. 343 and 345: 

1 H-NMR (CDCI 3 ) S(ppm): 0.95 (3H, t, J=7.4Hz), 1.23, 1.24 (3H, d, J=6.8Hz), 1.79 (2H, sextet J=7.4Hz), 
1.60-2.20 (3H), 2.30 (1H, m), 2.73, 2.74 (2H, t, J=7.4Hz), 3.52 (1H, m), 4.72, 4.87 (1H, m), 5.12, 5.27 (1H, m), 
5.68, 5.69, 5.69 (2H, two d, J=16.2Hz and s), 7.07-7.65 (7H), 8.05 (1H, m) 

Example 60 

Preparation of 2-n-butyl-5,8-dimethyl-5,8-ethano-5 f 6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4- 
yl}methyl]-1H f 4H-1,3,4a,8a-tetraza-cyciopentanaphthalene-9-one (Compound No. 451) 

Starting from 1-benzyl-2-n-butylimidazo[4,5-a>pyrridazine-4(5H) f 7(6H)-dione and 1,4-dimethyl-1,3-cy- 
ciohexadiene and using the same manner as that in Examples 1 and 36, there was synthesized the titled com- 
pound via 2-n-butyl-5,8-dimethyl-5,8-ethano-5,6,7,8-tetrahydro-1 H-1,3,4a.8a-tetraza-cydopentanaphtha- 
lene-4,9-dione (Compound No. 29.). These compounds have the following NMR spectrum. 

Compound No. 293: 

iH-NMR (CDCI3+CD3OD) 5(ppm): 0.97 (3H, t, J=7Hz), 1.43 (2H, sextet, J=7Hz), 1.86 (6H, s), 2.16 (2H, 
m),3.13(2H,t f J=7Hz) 

Compound No. 451: 

1 H-NMR (CDCI3+CD3OD) 5(ppm): 0.87 (3H, t, J=3Hz). 1.17 (3H, s), 1.65 (3H, s), 2.61 (2H, t, J=7.8Hz), 
3.98 (2H, s), 5.56 (2H, s) 7.11 (4H, s) 7.48-7.66 (4H, m), 2.16 (2H, m), 3.13 (2H, t, J=7Hz) 

Alternatively, the titled compound can be synthesized according to the following steps. 

Starting from 2-n-butyiimidazo[4,5-d]pyridazine-4(5H),7(6H)-dione and 1,4-dtmethyM,3-cyclohexadiene 
and using the same manner as that in Example 3, there is obtained 2-n-butyl-5,8-dimethyl-5,8-ethano-5,8- 
dihydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dk)ne (Compound No. 546). This compound has the 
following NMR spectrum. 

\ 

Compound No. 546. 

1 H-NMR (CDCI3) 8(ppm): 0.92 (3H, t, J=7.3Hz), 1.38(2H, m), 1.68 (2H, m), 1.81 (2H, m), 2.24 (6H f s), 2.32 
(2H, m), 2.90 (2H, t, J=7.8Hz), 6.37 (1H, s), 6.41 (1H, s) 

The above compound is reacted with 4-bromomethyl-2'-(1-triphenylmethyf-1H-tetrazol-5-yl)biphenyl ac- 
cording to the same manner as that in Example 3 to obtain 2-n-butyl-5,8-dimethyl-5,8-ethano-5,8-dihydro-1- 
[{2'-(1-mphenymethyMH-tetrazd-5-yl)biphe 
,9-dione. This compound has the following NMR spectrum. 

1 H-NMR (CDCI3) 6(ppm): 0.82 (3H, t J=7.3Hz), 1.23 (2H. m). 1.54-1.71 (4H), 2.14 (3H, s). 2.22 (3H, s), 
2.27 (2H, m), 2.54 (2H, t, J=7.3Hz), 5.57 (2H, AB, J A a ss 15.9Hz), 6.36 (2H. AB, Jab=8.1Hz), 6.85-7.50 (22H), 
7.90 (1H,m) 

The above compound (408 mg) is dissolved in tetrahydrofuran (4 ml), the solution is cooled to -10°C. 1.5M 
Solution (0.86 mi) of dfisobutylaluminum hydride in toluene is added dropwise thereto and the mixture is reacted 
at -1 0°C for 30 minutes. Methanol (0.2 ml) is added thereto to degrade the excess reagent, the reaction solution 
is diluted with dichloromethane and dried over sodium sulfate. The solvent is distilled off under reduced pres- 
sure, the residue is dissolved in methanol (50 ml), 10% palladium-carbon (65 mg) is added, and the mixture 
is subjected to catalytic hydroge nation at atmospheric pressure. After reaction, the catalyst is filtered, and the 
filtrate is concentrated under reduced pressure. The residue is purified by silica gel column chromatography 
(chloroform:methanol 20:1) to obtain the titled compound (162 mg, 58.5%). 

Example 61 

Preparation of 5,8-dimethyl-5,8-ethano-2-ethyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-y»}me- 
thyl]-1H,4H-1,3,4a,8a-tetraza-cyclopentanaphthalene-9-one (Compound No. 449) 

Starting from 1-benzyl-2-ethylimidazoI4,5-d]pyridazine-4(5H),7(6H)-dtone and 1 ( 4-dimethy1-1,3-cyclo- 
hexadiene and using the same manner as that in Examples 1 and 36, there was synthesized the titled com- 
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pound via 5,8-dimethyl-5 i 8-ethano-2-ethyl-5,6,7 ( 8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclQpentanaphthalene- 
4,9-dione (Compound No. 291). These compounds have the following NMR spectrum. 

Compound No. 291: 

1 H-NMR (CD 3 OD) 8(ppm): 1.52 (3H, t, J=7.6Hz), 1.87 (6H, s) t 1.94 <4H, m), 2.18 (4H, m), 3.29 (2H, q, 
J=7.6Hz) 

Compound No. 449: 

1H-NMR (CDCI3) 8(ppm): 0.98 (3H, s), 1.07 (3H, t, J=7.5Hz), 1.59 (3H, s), 1.62 (4H, m), 1.94 (4H, m), 
2.43 (2H, q, J=7.5Hz) t 3.50 (2H, s), 5.44 (2H. s). 6.88 (2H, d, J=8.1Hz), 7.05 (2H, d. J=8.1Hz), 7.48-7.64 (3H). 
7.87 (1H,m) 

Example 62 

2^(E)-1-Butenyl}-5,8-diethv1-5,8^th^ 

1H,4H-1 t 3 f 4a f 8a-tetraaza-cyclopentanaphthalene-9-one (compound 522) 

To a solution of 2-rv-butyl-5,8-diethyl-5,8-ethano-5,6,7,8-tetra^ 
S-ylJbiphenyl^ylJmethyl^lH-l^^a.Sa-tetraaza-cyclopentanaphthalene^^ione (500 mg, 0.61 mmol) in 
carbon tetrachloride (10 mL) was added N-bromosuccinimide (195 mg, 1.10 mmol) and benzoyl peroxide (15 
mg f 0.06 mmol) at room temperature, and the mixture was heated at reflux. After 2 hours, the reaction mixture 
was cooled to room temperature, and purified by silica gel chromatography (acetone/hexane;1/3) to give 2-{^ 
bromobuty1)-5,8-diethyl-5,8-ethano-5,6.7.8-te^ 

Qmethyn-1H-1,3,4a t 8a-tetraaza-cyclopentanaphthalene-4,9-dione (147 mg, 27%) as a colorless solid. 

The compound 2-(1-bromobutyl)-5 ( 8-diethyl-5,8^thano-5 f 6,7,8-tetrahydro-1-[{2'(1-tri 
ethanol-5-yl)biphenyl-4-yl}methy»]-1 H.4H-1 ,3,4a,8a-tetraaza-cydopentanaphthalerH9-one was prepared 
from2-(1-bromobutyl)-5,&^iethyl-5,8-eth^ 

phenyl^-y0methyl}-1H-1,3,4a,8a-tetraaza-cyclopentanaphthatene-4,9-dione according to the procedure de- 
scribed in Example 3Z 

To a solution of 2-(1-brorrK>butyl)-5,8-diethyl-5,8-eth^ 
tetraol-5-yl)biphenyl-4-yl}methyl]-1H,4H-1,3,4a,^ {47.3 mg), 0.053 

mmol) in tetrahydrofuran (1.0 mL) was added 1 ,8-diazabicydo[5,4,0]undec-7-ene (0.02 mL, 0.1 3 mmol) at room 
temperature, and the mixture was stirred at same temperature. After 14 hours, water and ethyl acetate were 
added, and organic layer was separated and washed with water and brine, dried (Na^O*), and concentrated. 
The residue was purified by silica gel chromatography (acetone/hexane;1/4) to give 2-{(E)-1-butenyl)-5 t 8-die- 
thyl-5,8-ethano-5 f 6 f 7 f 8-tetrahydro-1-[^ 

,3,4a,8a-tetraaza-cydopentanaphthalene-9-one (24.8 mg, 58%) as a colorless solid. 

The title compound was prepared from 2-{(E)-1-butenyl}-5,8-diethyl-5,8-ethanQ-5,^ 
(1 -triphenylmethyl-1 H-tetrazol-5-yi)biphenyl-4~yl}methyl}-1 H.4H-1 ,3,4a,8a-tetraaza-cydopentanaphthalene-9 
-one according to the procedure described in Example 1. 

Compound No. 522: 

1 H-NMR (CDCI3) 6(ppm) : 0.79 (3H, t, J=7.3Hz), 0.80 (3H, t, J=7.3Hz), 0.98 (3H. t. J=7.4Hz), 1.23-1.43 
(3H, m), 1.54-1.67 (3H, m), 1.83-1.90 (2H. m), 1.97-2.09 (4H, m), 2.13-2.23 (2H, m), 3.73 (2H, s), 5.46 (2H, 
s), 6.13 (1H, d ; J=15.9Hz), 6.73 (1H t dt, J=15.9, 6.2Hz) s 7.02 (2H, d, J=8.6Hz) : 7.08 (2K d, J=8.6Hz), 7.42- 
7.62 (3H, m), 7.96 (1H, dd, J=1 .2,7.7Hz) 

Example 63 

Preparation of 5,8-dimethyl-5 f 8-ethano-2-n-pentyl-5,6,7 i 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4- 
yl}methyl]-1H,4H-1 f 3 t 4a t 8a-tetraaza-cyclopentanaphthalene-9-one (Compound No. 452) 

The title compound was prepared starting from 1,4-dimethyM,3-cydohexadiene and 1-benzyt-2-rvpen- 
ty!imidazo[4,5-d]-pyridizine-4(5H),7(6H)-dione according to the procedure described in Example 1 and 36 
through 5,8-ethanc-5,8-dimethy1-2-n-penty1-5,67^ 
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lene-4,9-dione (Compound No. 294). 
Compound No. 294: 

5 1 H-NMR (CDCI 3 ) 5 ppm : 0.90 (3H, t, J=6.5Hz), 1.32-1.40 (4H, m), 1.79-1.91 (6H, m) t 1.86 (6H, s), 2.14- 

2.21 (4H, m), 3.17 (2H, t, J=7.4Hz) 

Compound No. 452: 

10 1 H-NMR (CDCI3) 8 ppm : 0.84 (3H, t, J=7.0Hz), 1.00 (3H, s), 1.21-1.29 (4H, m), 1.55-1.69 (6H f m), 1.61 

(3H, s), 1.88-2.05 (4H f m), 2.39 (2H, t, J=7.7H), 3.59 (2H, s), 5.43 (2H, s), 6.90 (2H, d, J=8.1Hz), 7.05 (2H, d, 
J=8.1Hz), 7.44-7.65 (3H, m), 7.88 (1H, d f J=7.6Hz), 

Example 64 

15 

Preparation of 2-n-butyi-5,8-dlethyl-5 t 8-ethano-5,6,7,8-tetrahydro-1 -[[2'-(1 H-tetrazol-5-yi)blphenyl-4-y1]me- 
thyl]-1H,4H-1,3,4a,8a-tetraaza-cyclopentanaphtha!en-9-one (compound 455) 

Using the procedure of Example 39, 2-n-butyl-5,8-dlethyl-5,8-ethano-5 f 6.7 f 8-tetrahydro-1H l 4H- 
20 1 , 3 f 4a,8a-tetraaza-cyclopentanapht halen-9-one was prepared from 1 ,4-diethyM ,3-cydohexadiene via 1-ben- 
zyl-2-rhbutyt-5,8-diethyl-5,8-ethano 

one. The NMR spectrometric data of this compound was shown below. 

1H-NMR(CDCI 3 )5 ppm) : 0.75-1.0 (9H, m), 1.25-1.55 (4H, m). 1.55-1.85 (6H, m), 1.85-2.15 (4H, m), 2.15- 

2.35 (2H, m) f 2.79 (2H, t, 8Hz), 3.88 (2H, s) 
25 To a solution of this product (187 mg v 0.566 mmmol) in dimethytformamide (7 ml) was added 60% sodium 

hydride (30 mg, 0.750 mmoi). After the resulting mixture was stirred for 15 min, at room temperature, (2'-cy- 

anobiphenyM-yl)methyl bromide (230 mg, 0.845 mmol) was added. Then the resultant solution was stirred 

for 3 hrs. Ethyl acetate and purified water were added and the organic phase was washed with saturated brine. 

The organic layer was dried over anhyd, sodium sulfate and concentrated and the crude product chromato- 
30 graphed to separate the two regioisomers in 50:1 chloroform/met hanol over silica gel. 2 n-butyl-5,8-diethyl- 

5,8-ethano-5,6,7,8-tetrahydro-1-[(2'-cyanobiphen^ 

thalen-9-one (compound 547) was obtained as t he faster moving isomer (92 mg 31 .2% colorless oil). The NMR 
spectrometric data of this compound was shown below. 

1 H-NMR (CDCI3) 6 ppm : 0.75-0.95 (9H, m), 1.2-1.4 (2H, m), 1.4-1.55 (2H, m), 1.55-1.8 (6H, m), 1.85-2.25 
35 (6H, m), 2.57 (2H, t, J=8Hz), 3.93 (2H, s), 5.62 (2H, s), 7.15-7.25 (2H, m). 7.4-7.55 (4H, m). 7.6 (1H, d, J=8Hz) f 
7.75 (1H, d, J=8Hz) 

This compound (92 mg, 0.176 mmol), sodium azide (100 mg, 1 .54 mmoi) and ammonium chloride (85 mg, 
1.59 mmol) were mixed and stirred in dimethytformamide (5 ml) under nitrogen atomosphere. After that, the 
reaction temperature was raised to 100°C through 120°C and the mixture was stirred for 4 days. After the re- 
40 action mixture was cooled and the inorganic material was filtered off, the f Btrate was concentrated. The residue 
was purified on preparative silica gel thin layer chromatography to afford the title compound as a white solid 
(27 mg 27%). 

Example 65 

45 

Preparation of 2-n-butyl-5,8-diisopropyl-5,8-ethano-5,6^ 

yl)methyl]-1H,4H-1,3,4a-8a-tetraaza-cyclopentanaphthalen-9-one (Compound No. 463) 

The title compound was prepared starting from 1 ,4-diisopropyl-1,3-cycJopentadiene according to the pro- 
50 cedure described in the examples 1 and 36 through 2-n-buty!-5,8-diisopropyi-5,8-ethano-5,6,7,8-tetrahydro- 
1H-1,3,4a,8a-tetraaza-cyclopentanaphthalene-4,9-dione (Compound No. 549). 

Compound No. 463: 

55 1H-NMR (CDCI3) 5 ppm : 0.75 (12H, d, J=7.6Hz), 0.88 (3H. t. J=7.6Hz), 1.27 (2H. m), 1.55 (2H, m), 1.57- 

1.75 (9H, m), 2.39 (2H, t, J=7.6Hz), 3.28 (1H, m), 3.49 (2H, s), 5.44 (2H, s), 6.85 (2H. d, J=7.8Hz), 7.01 (2H, 
d, J=7.8Hz), 7.43 (1H, dd, J=1.4 and 7.8Hz), 7.55 (2H, m), 7.89 (1H, d, 6.5Hz) 
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Compound No. 549: 

iH-NMR (CDCI 3 ) 5 ppm : 0.86 (15H. m). 1.43 (2H, m), 1.80-2.00 (10H, m), 3.06 (2H, t, J=7.6Hz), 3.82 
(2H, m) 

5 

Example 66 

Preparation of 2-n^butyl-5,8-di-n-propyl-5,8-ethano-5,6 ,7,8-tetrahydro-1 -[{2'-(1 H-tetrazol-5-yi)biphenyl-4- 
yl}methyl]-1H,4H-1,3 f 4a,8a-tetraaza-cycIopentanaphthalen-9-one (Compound No. 459) 

10 

The title compound was prepared starting from 1 ,4-di-n-propyM ,3-cyclopentadiene according to the pro- 
cedure described in the examples 1 and 36 through 2-n-butyl-5,8-di-n-propyl-5 f 8-ethano-5,6,7 l 8-tetrahydro- 
1H-1,3,4a,8a-tetraaza-cyclopentanaphthalene-4 f 9-dione (Compound No. 548). 

15 Compound No. 459): 

1 H-NMR (CDCI3) 5 ppm : 0.82 (3H. t, J=7.6Hz), 0.86 (6H. t, J=7.6Hz), 1.24 (8H, m), 1.63 (6H, m), 1.83 
(2H, m), 1.95 (4H, m) t 2.46 (2H, t, J=7.6Hz). 3.60 (2H, br, s), 5.42 (2H, s), 6.94 (2H, d, J=7.8Hz), 7.04 (2H, d, 
J=7.8Hz), 7.43-7.60 (3H, m), 7.90 (1H, d, J=7.3Hz) 

20 

Compound No. 548 

1 H-NMR (DMSO-d 6 ) 8 ppm : 0.82 (6H, s, J=7.3Hz), 0.89 (3H, t, J=7.3Hz), 1.14 (4H, m), 1.29 (4H, m), 1.70 
(6H, m). 1.98 (2H, m), 2.20 (4H, m), 2.76 (2H, t, J=7.3Hz) 

25 

Claims 

1. An imidazole derivative represented by the general formula I: 

30 

V V 

I g4 V 



wherein R 1 is 
40 (a) hydrogen atom, 

(b) C r C 8 aikyi group, 

(c) C^Ce alkoxy group, 

(d) C r C 8 alkylthio group, 

(e) C r C 8 alkylamino group, 
45 (0 CrCs alkenyl group, 

(9) -Ca alkynyl group, 

(h) -CF 3 group, 

(i) C*-C 10 ary! group, or 
0) Ca-C 10 aralkyl group; 

so Ris 

(a) hydrogen atom, or 

(b) a group selected from the following groups; 
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wherein each occurrence of X 1 , X 2 and X 3 is independently selected from 

(a) hydrogen atom, 

(b) halogen atom, 

(c) C r C 8 alkyi group, 

(d) C, -Ca alkoxy group, 

(e) nitro group, 

(f) cyano group, 

(g) 1 H-tetrazol-5-yl group or an alkali metal salt thereof, 

(h) -CO2R 7 group, 

(i) -CONR'R" group, 

(J) -CONHS0 2 R8 group, 

(k) an amino group, 

(I) -NHSO2CF3 group 

(m) -SO3H group, or 

(n) a moiety selected from the following: 



wherein Y is 

(a) cyano group, 

(b) 1 H-tetrazol-5-yi group or alkali metal salt thereof, 

(c) -CO2R 7 group, 

(d) -CONR'R" group, 

(e) -CONHSOaR* group. 

(f) an amino group, 

(g) -NHSO2CF3 group or, 

(h) -SO3H group; 

wherein each occurrence of R 2 , R a , R 4 and R 8 is independently selected from 

(a) hydrogen atom, or 

(b) C r C e aikyl group, or 

(c) R 2 and R 3 , or R 4 and R 5 taken together form a =0 bond; 
R«is 

(a) hydrogen atom, 

(b) halogen atom, 

(c) d-C 8 alkyi group, 

(d) -CF 3 group, or 

(e) -CF 2 CF 3 group; 





R7is 
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(a) hydrogen atom, 

(b) alkali metal atom, or 

(c) C r C 8 alkyl group; 

wherein each occurrence of R' and R" is independently 

(a) hydrogen atom, or 

(b) C r C e alkyl group, or 

(c) R' and R" are taken together to form an alicyclic structure; 
R«is 

(a) C r C 8 alkyl group, 

(b) <VC 10 cycloalkyl group, or 

(c) Ce-C 10 aryl group; 
R*is 

(a) C r Ce alkyl group, 

(b) C r C 8 alkoxy group, 

(c) C«-C 10 cycloalkyl group, 

(d) Ce-Cw cycloalkoxy group, 

(e) Ce-C 10 aryl group, or 

(f) Cq-C 10 aryloxy group; 

R 10 , R 11 and R 12 are independently 

(a) hydrogen atom, 

(b) halogen atom, 

(c) CVCe alkyl group, 

(d) Ci -Cs alkoxy group, 

(e) nitro group, 

(f) cyano group, 

(g) -CO2R 7 group, or 

(h) -CONR'R" group; 
-P-is 

(a) A-B-C-D, 

(b) A-B=C-D, or 

(c) A=B-C=D; wherein A or D may be absent or present and 

wherein A-B-C-D, A-B=OD or A=B-C=D represents, when A or D is not present, B-C-D, B=C-D, B-OD, 
A-B-C, A-B=C or A=B-C, wherein these moieties are: 

(a) -CH(R13)-CH(R1*KH(R15)-, 

(b) -C(R«)=C(Ri<}-C(Ri«h 

(c) -CH(Ri3).C<R^)=C(Ri«)-, 

(d) -CH(R13)-CH(R^)-C(=0)-, 

(e) -C(=0)-CH(RW)-CH(R1«)-, or 

(f) -CH(R13)-C(=0)-CH(R1«)-, or 

represents, when A and D are present, as A-B-C-D-, A-B=OD or A=B-C=D, wherein these moieties 

are: 

(a) -C(R«)(Ri«)-CH(R^)-CH(R«)-C(Ri7)(Ri8)., 

(b) -C(R13)(R1«)-C(R^)=C(R16>-C(R17)(R1«)., 

(c) -C(R«)=C(R1*)-CH(R15)=C(R17)., 

(d) -C(=O)-CH(R^)-CH(R 15 )-C(Ri0(R 18 )-. 

(e) -C(R13)(R1«)-C(=0>-CH(R16)-C(R17)(R«)-, 

(f) -C(R13)(R18)-CH(R^)-C(=0)-C(R17)(R«)., or 

(g) -C(Ri3)(Ri«)-CH(R^}-CH(R^ r C(=0)-; 

wherein each occurrence of R 13 , R u , R 15 , R™, R 17 and R 18 is independently 

(a) hydrogen atom, 

(b) Cj-Cs alkyl group, 

(c) C r C 8 f luoroalkyl group, 

(d) -C(R')(R")-OR« group, 

(e) -<CH Jj-CC^R 7 group, 
(0 -(CHJj-CN group, 

(9) -<CH2) r C<=0)R' group, 

(h) -{CryjCONR'R- group, or, 

(i) -(CHJj-Aryl group wherein j is 0, 1 or 2, or 
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(j) wherein R 16 and R 18 may be taken together to form -(CHJr group, wherein i is 1, 2 or 3; wherein 
Arylis 

(a) phenyl group, 

(b) pyridyi group, 

(c) pyrimidinyi, 

(d) pyridazinyt group, 

(e) fury! group, 

(f) thienyi group, 

(g) pyrazolinyl group, 

(h) oxazolyl group, 

(i) thiazolyi group, 

(j) oxadiazolyi group, or 
(k) isoxazolyi group, or 

(I) any of the foregoing groups substituted with 

(i) halogen atom, 

(ii) Ct-Ce alkyl group, 

(iii) hydroxy group, 

(iv) Ci -Cs alkoxy group, 

(v) nitro group, or 

(vi) cyano group; 
wherein R 1fl is 

(a) hydrogen atom, or 

(b) C r C 8 alkyl group optionally subsbtited with hydroxy group or ether group; or a pharmacologically 
acceptable ester or salt thereof. 

The imidazole derivative according to claim 1, represented by the general formula 



wherein R 1 is hydrogen atom, C r C 8 alkyl group, C^-C B alkoxy group, C r C8 alkyfthto group, C r C 8 alky- 
lamino group, Ci-Ce alkenyl group, C r C a alkynyl group, -CF 3 group, C r C i0 aryl group or Ce-C 10 aralkyl 
group; 

Y is cyano group, 1H-tetrazol-5-yl group or an alkali metal salt thereof, -C0 2 R 7 group, -CONR'R" 
group, -CONHSO2R 8 group, amino group, -NHSO2CF3 group or-S0 3 H group; 
R 7 is hydrogen atom, alkali metal atom or C r Ca alkyl group; 

R' and R are, independently, hydrogen atom or C^-C Q alkyl group, or R' and R" are taken together 
to form an alicyclic structure; 

R 8 is C r C a alkyl group, C t -C 8 cycloalkyl group or Ci-Ca aryl group; 

-P- is A-B-C-D-, A-B=C-D or A=B-C=D; 
wherein A-B-C-D, A-B=C-D or A=B-C=D represents, when A or D is not present as B-C-D, B=C-D, B-C=D, 
A-B-C, A-B=CorA=B-C, 

-CH(R 13 )-CH(R^)-CH(R1«>, 

-C(R 1 *)=C(R")-C(R 18 )-, 

-CHfRi^R^CfRi 8 )-. 
-CH(R«)-CH(R^).C(=0)-, 
-C(=0)-CH(R 14 )-CH(R 16 >- or 



(0). 
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^H(R' 3 )^(=0)-CH(R1 8 )-, or 

represents, when A and D are present, as A-B-C-D-, A-B=C-D or A=B-C=D, 
-C(R«)(Ri6)-CH(R^ 4 )-CH(Ri5)-C{Ri7)(R«)- f 

^(R^MR^H^tR^^CHR^-CCR^R 16 )-, 

-C(Ri3)=C(R^)-CH(Ri5)=C(Ri7)- f 

-C(=0)-CH(R^)-CH(R15)-C(R17)(R^«)-, 

-CtRi^R^J-q^J-CHCR^CCRiTXRi*)-, 

-C(R«)(Ri«)-CH(RW)-C(=0)-C(Ri7)(Ri«).or 

-C(Ri3)(Ri«)-CH(R^)-CH(Ri5)-q=0)-; 
wherein R 13 , R 14 , R 15 , R 18 , R 17 and R 18 are, independently, hydrogen atom, C r C B alkyi group, -C 8 f luoroalkyl 
group, -C(R')(R")-OR^ group, -(CH^COzR 7 group, -(CH^CN group, -(CH 2 ) r C(=0)R' group, -{CH^ CON- 
R'R" group or -(CHJj-Aryf group, wherein j is 0, 1 or 2, wherein R 18 and R 18 may be taken together to 
form -(CHzJr group, wherein i is 1 , 2 or 3, wherein Aryi is phenyl group, pyridyl group, pyrimidinyl, pyrida- 
zinyl group, fury! group, thenyl group, pyrazolinyl group, oxazoly! group, thiazolyl group, oxadiazolyl group 
or isoxazotyi group which may be substituted with halogen atom, C t -C 8 alkyi group, hydroxy group, C r 
C 8 alkoxy group, nitro group or cyano group; 

R 19 is hydrogen atom, or C r C 8 alkyi group optionally substituted with hydroxy group or ether group; 

k, I, m and n are, independently, 0 or 1, or a pharmacologically acceptable ester or salt thereof. 

The imidazole derivative according to claim 1, represented by the general formula: 



wherein Y is cyano group, 1 H-tetrazol-5-yl group or alkali metal salt thereof, or -C0 2 R 7 group; 

R 2 , R 3 , R 4 and R 5 are, independently, hydrogen atom or <VC 8 alkyi group, or R 2 and R 3 , or R 4 and 
R 5 are taken together to form =0 bond; »»»♦ is single bond or double bond; 

R 13 and R 17 are, independently, hydrogen atom, Ci~C 8 alkyi group, C^Ca f luoroalkyl group, -C<R') 
(R*)-OR 19 group, -(CHJj-COaR 7 group, -{CHJj-CN group, -(CHJj-CfOJR' group, -(CH^jCONR'R" group 
or -(CHJj-Aryl group, wherein j is 0, 1 or 2, wherein Aryl is phenyl group, pyridyl group, pyrimidinyl, pyri- 
dazinyl group, furyl group, thenyl group, pyrazolinyl group, oxazolyl group, thiazolyl group, oxadiazolyl 
group or isoxazolyi group which may be substituted with halogen atom, Ct-Q, alkyi group, hydroxy group, 
Ct-Ce alkoxy group, nitro group or cyano group; 

R 7 is hydrogen atom, alkali metal atom orC^Cs alkyi group; 

R' and R" are, independently, hydrogen atom or C^-Cq alkyi group, or R' and R" are taken together 
to form an alicydic structure; 

R 19 is hydrogen atom, or C A -C a alkyi group optionally substituted with hydroxy group or ether group, 
or a pharmacologically acceptable ester or salt thereof. 

The imidazole derivative according to claim 1, represented by the general formula: 
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wherein Y is cyano group, 1 H-tetrazol-5-yl group or alkali metal salt thereof, or -C0 2 R 7 group; 

R 2 , R 3 , R 4 and R 6 are, independently, hydrogen atom or C r C a alkyt group, or R 2 and R 3 , or R 4 and 
R 6 are taken together to form =0 bond; 

is single bond or double bond; 

C(R 1 ^^CCR 1 4 )^C(R 1 *) *mC(R 1 7 ) 

is single bond, double bond or diene bond; 

R 13 , R 14 , R 16 and R 17 are, independently, hydrogen atom, C r C B alkyl group, CVCVIuoroalkyl group, 
-C(R')(R w )-OR™ group, -(CHJj-COaR 7 group, -(CHJj-CN group, -(CH2) r C(=0)R' group, -(CH^CONR'R* 
group or -(CHJf Aryl group, wherein j is 0, 1 or 2, wherein Aryl is phenyl group, pyridyl group, pyrimidinyi, 
pyridazinyt group, furyl group, thenyl group, pyrazolinyl group, oxazdyl group, oxadiazolyl group, oxadia- 
zolyi group or isoxazolyl group which may be substituted with halogen atom, C r Ca alkyl group, hydroxy 
group, C r C 8 alkoxy group, nitro group or cyano group; 

R 7 is hydrogen atom, alkali metal atom or C^C S alkyl group; 

R' and R" are, independently, hydrogen atom or Ct-C 8 alkyl group, or R' and R" are taken together 
to form an alicyciic structure; 

Ri» {s hydrogen atom, or lower alkyl group optionally substituted with hydroxy group or ether group, 
or a pharmacologically acceptable ester or salt thereof. 

The compound according to claim 1, which is selected from the group consisting of: 

1) 2-methyl-6,7-dimethyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

2) 2-ethyl-6,7-dimethyl-5,6,7,8-tetraydro-1H-1,3,4a,8a^ 

3) 2-ri-propyW,7^irnethyl-5 f 6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-<^opentanaphthalene-4,9-dione, 

4) 2-n-butyi-6,7-dimethyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

5) 2-r)-pentyl-6,7-dirnethyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaprithalene-4,9-dione f 

6) 2-n-hexyl-6,7-dimethyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

7) 2-methyl-5,8-dihydro-6,7-dimethyi-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

8) 2-ethyl-5,8-dihydro-6,7-dimethyl-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

9) 2-n-propyk5,&-dihydro-6,7-dimethyMH-1,3,^ 

1 0) 2-n-butyl-5,8-dihydro-6,7-dimethyl-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

11) 5,8-dihydro-6,7-dimethyl-2-n-pentyl-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione 

12) 5,8-dihydro-6,7-dimethyl-2-n-hexyl-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione 

1 3) 2-et hyt-5,4,7,8-tetrahydro-1 H-1 ,3^ 

14) 2-n-propyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthaIene-4,d-dione, 

15) 2-n-butyl-5,6,7,8-tetrahydro-1 H-1,3,4a,8a-tetraza-cyclopentanaphthalene-4,&-dione, 

1 6) 2-n-pentyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

17) 5,8-dihydro-2-ethyl-1H-1 ,3,4a, 8a-tetraza-cyclopentanaphthalene-4,9-dione, 

18) 5,8-dihydro-2-n-propy1-1H-1,3,4a,8a-tetraza-cyciopentanaphthalene-4,9-dione, 

1 9) 2-n-butyl-5,8-dihydro-1 H-1 ,3,4a ,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

20) 5,8-dihydro-2-n-pentyl-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

27) ethyl 4,9-dioxo-2-eth^5-rriethy»-5,6,7,8-tetrahydro-1 H-1 ,3,4a, 8a-tetraza-cydopentanaphthalene- 
8-carboxytate, 

28) ethyl 4,9-dioxo-5-methyl-2-n-propyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a, 8a-tetraza-cydopentanaphtha- 
lene-8-carboxylate, 
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29) ethyl 2-n-butyl-4,9-dloxo-5-methyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a t 8a-tetraza-cydopentanaphtha- 
lene-8-carboxylate, 

44) 2-met hyl-5,6,7,8-tetrahydro-1 -[<2'-(1 H-tetrazol-5-y1)biphenyl-4-yl)methyl]-1 H-1 ,3,4a ,8a-tetraza- 
cydopentanaphthalene-4,9-dione, 

45) 2-ethyl-5,6,7,8-tetrahydrc-1-[(2S1H-te^ 
cydopentanaphthalene-O-dione, 

46) 2-rvpropyl-5,6 i 7,8-tetrahydro-1-[(2'-(1 H-tetra2ol-5-yl)biphenyt^-yl)methyl]-1 H-1 ,3,4a f 8a-tetraza- 
cydopentanaphthalene-4,9-dk>ne, 

47) 2-n-butyl-5,6 t 7,8-tetrahydro-1-[(2^ 
cydopentanaphthalene-4,9-dione, 

48) 2-n-pentyl-5,6,7 > 8-tetrahydrt^ 
cydopentanaphthalene-4,9-dione, 

49) 6,7-dimethyl-2-ethyl-5,6,7,8-tetra^ 
8a-tetraza-cydopentanaphthaIene-4,9-dione t 

50) 6,7-dimethyl-2-n-propyl-5,6,7,8.tetrahydro.1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyl>1 H-1,3, 
4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

51) 2-n-butyl-6,7-dimethyl-5,6,7,8-teta^ 
4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

55) 4,9-dtoxc-2-ethyl-5-methyl-5,6,7,&-te^ 
3,4a f 8a-tetraza-cydopentanaphthalene-8-carboxyiic add, 

56) 4,9-dioxo-5-methyl-2-n-propyl-5,6,7,8^ 

1 H-1 ,3 f 4a,8a-tetraza-cydopentanaphthalene-8-carboxylic acid, 

57) 2-n-butyl-4 f 9-dioxc-5-methyl-5,6,7,8-te^ 

1 ,3,4a,8a-tetraza-cydopentanapht halene-8-carboxylic add, 

58) 4,9-dioxo-5-methyl-2-n-pentyl-5,6,7,8-te^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-8-carboxylic acid, 

59) 5,8-dihydro-4,9-dioxo-2-ethyl-5-methyl-1-[(2'-(1 H-tetrazol-5-yJ)biphenyl-4-y1)methyll-1 H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-8-carboxy1lc add, 

60) 5,8-dihydro-4,9-dioxo-5-methyl-2^ 
4a,8a-letra2a-cydopentanaphthalene-8-carboxylic add, 

61) 2-n-butyl-5,8-dihydi^4,9-dioxo-5-m^^ 
4a,8a-tetraza-cydopentanaphthalene-8-carboxy1ic add, 

62) 5,8-dihydro-4,9-dioxc-5-methyi-2-^^ 
4a,8a-tetraza-cydopentanaphthalene-8-carboxyticadd, 

66) 5,8-dihydro-6,7-dimethyl-2-ethyM -[(2'-(1 H-tetrazd-5-yl)biphenyl-4-yl)niethylh1 H- 1 ,3,4a,8a-tet- 
raza-cydopentanaphthalene-4,9-dione, 

67) 5,8-dihydro-6,7-dimethyi-2-n-propyl-1-[(2'-(1 H-tetrazd-5-yl)biphenyl-4-yl)methyl]-1 H-1 ,3,4a,8a- 
tetraza-cydopentanaphthalene-4,9-dione f 

68) 2-n-butyl-5,8-dihydrc~6,7-dimet^ 
tetraza-cydopentanaphthalene-4,9-dk>ne v 

69) 5,8-dihydrc-6,7-dimethyl-2-n-penty1-1-[(2'-(1 H-tetrazd-5-yl)biphenyi-4-yl)methyl]-1 H-1 ,3,4a,8a- 
tetraza-cydopentanaphthalene-4,9-dione, 

70) 5,8-dihydro-2-n-propyl-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyl]-1 H-1 ,3,4a,8a-tetrazshcydo- 
pentanaphthalene-4,9-dione, 

71) 2-n-butyl-5,8-dihydrc-1-[(2M^ 
pentanaphthaiene-4,9-dione, 

72) 5,8-dihydro-2-n-pentyM-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yI)methyi]-1 H-1 ,3,4a f 8a-tetraza-cydo- 
pentanapfrthalene-4,9-dione, 

105) 5,8-dihydrc~5,8-ethanc-2-n-propyl-1-[^^ 
tetraza-cydopentanaphthaJene-4,9-dione, 

106) 2-n-butyl-5,8-dihydro-5,8-ette^ 
raza-cydopentanaphthalene-4,9-dione, 

107) 5,8-dihydrc-5,8-ethano-2-n-pentyl-1-[(2'-(1H-tetrazd-5-yl)biphen 
tetraza-cydopentanaphthalene-4,9-dione, 

108) 5,8-ethano-2-n-propyl-5,6,7,8-te^ 
4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

109) 2-rvbuty!-5,8-ethano-5,6,7,8-te^ 
8a-tetraza-cydopentanaphthalene-4 f 9-dione, 
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110) 5,8-ethano-2-n-pentyl-5,6J,8-tetrahy^ 
4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

111) 4,9-dioxo-8-methyl-2-n-propyi-5,6J 

1 H- 1 ,3,4a,8a-tetraza-cydopentanapht halene-5-carboxylic acid, 

1 12) 2-n-butyl-4,9-dioxo-8-methyl-5 t 6,7,8-tetrahydro-1-[(2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methy!]. 
1 H-1 ,3,4a,8a-tetraza-cydopen tanapht halene-5-cart)oxyiic acid, 

113) 4,9-dioxo-8-methyl-2-n-pentyl-5,6,7,8-teti^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanapht hale ne-5-carboxy lie acid, 

114) 5,8-dihydrc^,9-dioxc-8-methyl-2-n-pro^^ 
4a,8a-tetraza-cydopentanaphthalene-5-caitoxyiic acid, 

115) 2-n-butyl-5,8-dihydro-4,9-diox^ 
4a,8a-tetraza-cyclopentanaphthalene-5-carboxylic acid, 

116) 5,8-dihydro-4,9-dioxo-8-methyl-2-ivpentyH-.[(2'-{1 H-tetrazol-5-yi)biphenyi-4-yl)methyJJ-1 H-1 ,3, 
4a,8a-tetraza-cyclopentanaphthalene-5-carboxylic acid, 

120) 1-[(4-carboxyphenyi)methylH.9-cto 
raza-cyclopentanaphthalene-8-carboxyiic acid, 

121) 2-n-butyl-1-[(4-caitoxyphenyl)methylH.^dioxo^ 
raza-cyclopentanaphthalene-8-carboxytic acid, 

122) 1-[(4-<art>oxyphenyi)methylM»^d^ 
raza-cyciopentanaphthalene-8-carboxyiic acid, 

123) 1-[(4-caitoxyphenyi)methyiH.^dtoxo^-methyl-2-n-propyi-5 f 6,7,8-tetrah 
raza-cyciopentanaphthalene-5-carboxylic acid, 

1 24) 2-n-butyH-[(4-carboxyphenyl)met hyJH.9-dioxo-8-methyl-5 t 6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tet- 
raza-cyclopentanaphthalene-5-carboxyiic acid, 

1 25) 1 -[(4-carboxyphenyi)methyiM,9-dtoxo-^ t 3,4a,8a-tetra- 
za-cydopentanaphthaJene-5-carboxylicadd, 

126) 1-[(4-rarboxyphenyl)methyl]-5,8-dihydr^ 
cydopentanaphthaIene-8-carboxylic acid, 

127) 2-n-butyM-[(4-carboxyphenyl)methyl]-5,8-dto^^ 
dopentanaphthalene-8-carboxyiic add, 

128) 1-[(4-carboxyphenyl)methyl]-5,8-dihydit^ 
cydopentanaphthalene-8-carboxyiic acid, 

129) 1-[(4-caitoxyphenyi)methyl]-5 l 8-dihydro-4 l 9-dioxo-8-methyl-2-n-propyi-1K^ 
cydopentanaphthaiene-5-carboxyiic acid, 

130) 2-ivbutyM-[(4-carboxypheny1)methy^ 
dopentanaphthalene-5-carboxyiic add, 

1 31) 1-[(4-caitoxyphenyl)methyl]-5,8-dihydro-4,9-dioxc-8-methyl-2-n-pentyl-1 H-1 .S^Sa-tetraza- 
cydopentanaphthalene-5-carboxylic acid, 

1 38) ethyl 4,9-dioxo-5-methyl-2-n-propyi-5,6 P 7,8-tetrahydro-1-[(2'-{1 H-tetrazcrf-5-yl)bipheny1-4-yl)me- 
thyQ-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-8-carboxylate, 

1 39) ethyl 4.9-dtoxo-8-methy»-2-n-propyl-5,6,7 > 8-tetra^ 

thyl]-1 H-1 ,3,4a,8a-tetraza-cydopentanapht haiene-5-carboxylate, 

140) ethyl 5,8-dihydro-4,9-dioxo-5-methyl-2-n-propyl-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene- 
8-carboxylate, 

141) ethyl 2-i>butyi-5,8-dihydro-4,9-dioxo-5-nrett^ 
carboxylase, 

142) ethyl 5,8-dihydro-4,9-dioxo-5-methyl-2-n-pentyl-1 H-1 .S^Sa-tetraza-cydopentanaphthaJene- 
8-carboxyiate, 

143) 5 f 8-dihydro-5,8-ethano-2-rvpropyl-1H-1 f 3,4a,8a-tetraza-cydopentanaphthaJe^ 

144) 2-n-buty-5,8-dihydro-5,8-ethano-1H-1,3/^ 

145) 5,8-dihydro-5,8-ethano-2-r>-pentyl-1 H-1 ,3,4a f 8a-tetraza-cydopentanaphthalene-4,9-dione ? 

146) 5,8-ethanc-2-n-propyl-5,6 f 7,8-tetrahydro-1H^ 
one, 

147) 2-n-butyl-5 f 8-ethano-5,6 f 7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-di- 
one, 

148) 5 l 8-ethano-2-n-pentyi-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-di- 
one, 

152) methyl 5,8-ethano-4,9-dioxo-2-n-propyl-5,6,7,8-tetra^ 
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naphthalene- 8-carboxylate, 

153) methyl 2-n-buty»-5,8-ethano-4 > 9-dioxo-5 i 6 f 7 i 8-tetrahydra-1H-1 ,3,4a,8a-tetraza-cydopentanaph- 
thalene-8-carboxylate, 

154) methyl S.S-ethano^.g-dioxo-a-n-pentyl-S^J^-tetrahydro-IH-l.a^a.Sa-tetraza-cyclopen^ 
naphthalene- 8-carboxylate, 

1 55) methyl 5,8-ethano-4,9-dioxo-2-n-propyl-5,6,7,8-tetrahydro-1-t{2'-(1 H-tetrazol-5-yl)biphenyl-4-yi} 
methyl]-1H-1 t 3 p 4a l 8a-tetraza-cyclopentanaphthalene-8-carboxylate l 

156) methyl 2-n-butyl-5 ( 8-ethano-4 t 9-dioxo-5 f 6 l 7 > 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl} 
methyl^lH-l.a^a^a-tetraza-cydopentanaphthalene-S-carboxylate, 

157) methyl 5 f 8-ethano-4,9-dioxo-2-n-pentyl-5,6,7 f 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl} 
methyf]-1 H-1 ,3,4a, 8a-tetraza-cyclopentanaphthalene-8-carboxylate ? 

1 58) methyl 5,8-ethano-4 t 9-dioxo-2-n-propyl-5,6,7,8-tetrahydro-1-[{2 , -(1 H-tetrazol-5-y1)biphenyl-4-yl} 
methyl]-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-5-carboxylate f 

159) methyl 2-n-butyl-5,8-ethano-4,9-dioxo-5,6,7,8-tetrahyd^ 
methyi]-1 H-1 ^^a.Sa-tetraza-cyclopentanaphthalene-S-carboxylate, 

1 60) methyl 5,8-ethano-4,9-dioxo-2-n-pentyJ-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yi)biphenyl-4-yf} 
methyl]-1 H-1 ,3,4a,8a-teti^a-cydopentanaphthalene-5-carboxylate f 

167) ethyl 2-rnbutyl-4,9-dioxo-5-methyl-5,6 f 7^ 

thyQ-1 H-1 t 3,4a,8a-tetraza-cyclopentanaphthalene-8-carboxylate ( 

168) ethyl 4,9-dioxo-5-methyl-2-rvpentyl-5,6,7,8-te 

thylj-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-8-carboxylate t 

169) ethyl 2-n-butyW,9-diox<)-8-methyl-5,6 f 7,8-te^ 

thyl]-1 H-1 ,3,4a,8a-tetra2a-cyclopentanaphthalene-5-carboxylate f 

170) ethyl 4,9-dioxo-8-methyL2-n-pentyl-5,6^ 

thylj-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-5-carboxylate t 

171) ethyl 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7.8-tetra^ 
t hale ne-5-carboxylate, 

172) ethyl 2-n-butyl-4,9-dioxo-5,8-ethano-5,6 f 7,8-tetrahydro-1H-1 ^a.Sa-tetraza-cydopentanaph- 
t hale ne-5-carboxyf ate, 

1 73) 5-hydroxymethyl-8-methyl-2-n-propyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cyclopentanaph- 
thalene-4,9-dione, 

1 74) 2-n-butyl-5-hydroxymethyl-8-methyl-5 t 6 f 7 f 8-tetrahydro-1H-1 ,3,4a,8a-tetraza-cydopentanaph- 
thalene-4,9-dione, 

175) 4,9-dioxo-8-methyt-2-n-propyi-5,6,7,8-tetrahyd^ 
5-carboxy-N.N-dlethyiamide, 

176) 2-n-butyl-4,9-dioxo-8-methyl-5,6 l 7,8-tetram 
S-carboxy-N.N-diethylamide, 

1 77) 4,9-dioxo-8-methyl-2-n-propyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene- 
5-carboxy-N-t-butyi amide, 

178) 2-n-butyl-4,9-dioxo-8-methyl-5,67,8-tetrahydro-1H-1,3,4a,8a-tetra2a-c^ 
5-carboxy-N-t-butylamide, 

1 79) 4,9-dioxo-8-methyl-2-n-propyl-5,6 f 7,8-tetrahydro-1 H- 1 ,3,4a,8a-tetraza-cydopentanaphthalene- 
5-carboxy-N,N-bis(2-hydroxyethyl)amide, 

180) 2-n-butyl-4,9-dioxo-8-methyl-5 f 6,7^ 
5-carboxy-N,N-bis(2-hydroxyethyl)amide, 

181) 5-acetyl-8-methyl-2-n-propyl-5,6,7,8-tetrahydro-1 H-1 .Ma.Sa-tetraza-cydopentanaphthalene^, 
9-dione, 

182) 2-n-buty!-5-acetyl-8-methyi-5,8,7,8-tetiah*/ 
4, 9-dione, 

183) 5,8-ethano-5-hydroxymethyl-2-n-propyl-5,6J^ 
naphtha!ene-4,9-dione, 

1 84) 2-n-butyl-5,8-ethano-5-hydroxymethyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaph- 
thalene-4,9-dione, 

1 85) 5-t-butoxycarbonylmethoxymethy^,^ H-1 ,3,4a,8a-tetra- 
za-cydopentanaphthalene-4,9-dlone, 

1 86) 5-t-butoxycaitonylmethoxymethyl-2-n-butyl-5 f 8-ethano-5,6,7,8-tetrahydit>-1 H-1 ,3.4a,8a-tetra- 
za-cydopentanaphthalene-4,9-dione, 

187) 5,8-ethano-5-(2-hydroxypropyl)methoxymet^ 
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raza-cydopentanaphthalene-4,9-dione, 

188) 2-n-butyl-5,&-ethano-5-(2-hydroxypropyf^ 
za-cydopentanaphthalene-4,9-dione, 

189) 4,9-dioxo-5 l 8-ethano-2-n-propyl-5,6,7,8-tetrahydro-1H^ 
lene-5-carboxy-N,N-diethylamide, 

190) 2-n-butyl-4,9-djoxo-5,8-ethano-5 t 6J l 8-tetrahydro-1H-1,3,4a3a4etraza-cydopentanaphtha- 
lene-5-carboxy-N,N-diethylamide, 

191) 4,9-dioxo-5 i 8-ethancH2-n-propyl-5 f 6J > 8-te^ 
lene-5-carboxy-N-t-butylamid©, 

192) 2-n-butyl-4,9-dioxo-5,8-ethano-5,6 l 7,8-tetrahydro-1 l+1,3,4a,8a-tetraza-cydopentanaphtha- 
lene-5-carboxy-N-t-butylamide, 

1 93) 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetrahydro-1 H-1 .S^a.Sa-tetraza-cydopentanaphtha- 
lene-5-carboxy-N,N-bis(2-hydroxyethyl)amide, 

194) 2-n-butyl-4,9-dloxo-5,8-ethano-5,6,7,8-tetrahydro-1H-1 ( 3,^^^ 
lene-5-cai*oxy-N,N-bis(2-hydroxyethyl)amide f 

195) ethyl 4,9-dioxo-5,8-ethano-2-n-propy1-5,6,7,8-tetrahydro^ 
methyll-1 H-1 .S^a^a-tetraza-cydopentanaphthalene-S-carboxylate, 

196) ethyl 2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7,8-tetrahyd^ 
met hyi]-1 H-1 ,3,4a, 8a-tetraza-cydopentanapht halene-5-carboxyiate, 

197) ethyl 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetrahyd^^ 
methyl]-1 H-1 v 3 v 4a f 8a-tetraza-cydopentanaphthalene-8-carboxylat8 ( 

198) ethyl 2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7,8-tetrah^ 

met hyl]-1 H-1 ,3,4a, 8a- tetraza-cydopentanapht hale ne-8-carboxylate, 

1 99) 5-hydroxymethyl-8-methyl-2-n-propyl-5,6J t 8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl} 
methyi]-1 H-1 f 3,4a,8a-tetraza-cydopentanaphthalene-4,9-dlon® t 

200) 2-n-butyl-5-hydroxymethyl-8-methyl-5,6,7,8-tetrahydr^^ 
methyl]-1H-1 f 3 P 4a f 8a-tetraza-cydopentanaphthalen6-4,9-dlone f 

201) 8-hydroxymethyl-5-methyl-2-n-propyl-5,6J,8-teta^ 
methyl]-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4, 9-dione, 

202) 2-n-butyl-8-hydroxymethyl-5-methyl-5,6,7,8-tet^ 
methyl J-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-diona, 

203) 4,9-dtoxo-8-nrethyl-2-ivpropyl-5 > 6,7 i 8-te^ 

1 H-1 ,3,4a, 8a-tetraza-cydopentanapht halene-5-carboxy-N,N-diet hylamide, 

204) 2-n-butyl-4,9-dioxo-8-methyl-5,6 f 7,8-teta^ 

1 H-1, 3,4a, 8a-tetraza-cydopentanaphthalene-5-carboxy-N,N-diet hylamide, 

205) 4,9-dtoxo-5-methyl-2-rhpropyl-5,6,7,8-tetra^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanapht halene-8-carboxy-N, N-diet hylamide, 

206) 2-n-butyl-4,9-dioxo-5-methyl-5,6,7,8-teta^ 

1 H-1 f 3 > 4a ( 8a-tetraza-cydopentanaphthalene-8-carboxy-N,N,diethylanild8, 

207) 4,9-dioxo-8-methyl-2-rvpropyl-5,6,7 l 8-tetrahyd^ 

1 H-1 ,3,4a, 8a-cydopentanaphthaJene-5-carboxy-N-^butylamide, 

208) 2-n-butyl-4,9-dioxo-8-methyl-5,6,7,8-teta^ 

1 H-1 ,3 f 4a,8a-tetraza-cydopentanaphtalene-5-carboxy-N-t-butylamkJe, 

209) 4,9-dtoxo-5-nriethyi-2-n-propyl-5,6,7^ 

1 H-1 .S^a.Sa-tetraza-cydopentanaphthalene-S-carboxy-N-t-butylamlde, 

210) 2-n-butyl-4,9-dloxch5-methyl-5 i 6,7,8-tetrahydix>-1-[{2'-(1H-tetra2ol-5-^ 
1 H-1 ,3,4a,8a-tetraza-cydopentanapht halene-8-carboxy-N-t-butylamide, 

211) 4,9-dtoxo-8-methyl-2-n-propyl-5,6,7,8-tetrahyd^^ 
1H-1,3,4a,8a-tetraza-cydopentanaphthalene-5-cajtoxy-N,N-bi8(2-hydro 

21 2) 2-n-butyl-4,9-dioxo-8-methyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)blphenyl-4-yl}methyl}- 
1H-1,3,4a,8a-tetraza-cydopentanaphthalene-5-carbo^ 

21 3) 4,9-dioxo-5-methyl-2-n-propyl-5,6,7 I 8-tetrahydro-1-[{2'-(1 H-tetrazd-5-y1)biphenyl-4-yl}methy^ 
1 H-1 ,3,4a,8a-tetre^-cydopentanaphthalene-8-caitoxy-N,N-bis(2-hydroxyet hyi)amlde, 

21 4) 2-n-butyl-4,9-dloxo-5-methyl-5,6 l 7,8-tetrahydro-1 -[^-(l H-tetrazol-5-yl)biphenyl-4-yl}methyl]- 
1 H-1 ,3 f 4a,8a-tetrcra-cydopentanaphthalene-8-ca^ 

21 5) 5-acetyl-8-methyl-2-n-propyl-5,6,7,8-tetrahydro-1-[{2'-{1 H-tetrazol-5-hydroxyethyl)amide, 

21 5) 5-acetyl-8-methyl-2-n-propyi-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)blphenyU-yl}methyf}- 
1H-1,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 
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216) 5-acetyl-2-ivbutyJ-8-methyt-5^ 
1 t 3,4a,8a-tetraza-cydopentanaphthalene^,9-dione, 

217) 8-acetyl-5-methyl-2-n-propyl-5,^ 

1 H-1 t 3 f 4a,8a-tetraza-cydopentanaphthaIene-4,9-dk>ne, 

218) 8-acetyl-2-n-butyi-5-methyl^^ 

1 t 3,4a,8a-tetraza-cydopentanaphthaIene-4,9-dione, 

21 9) 5,8-ethano-5-hydroxymethyl-2-n-propyl-5,6,7,8-tetrahydro-1-K2'-(1 H-tetrazol-5-yl)biphenyl-4- 
yl}methyl]-1 H-1 ,3,4a, 8a-tetraa-cydopentanaphthalene-4, 9-dione, 

220) 2-n-butyi-5,8-ethano-5-hydroxymethyl-5,6,7 t 8^^ 
methyll-IH-l^^a.Sa-telraza-cyclopentanaphthalene^^dione, 

221) 5,8-ethano-8-hydroxymethyl-2-n-propyl-5 f 6 f 7,8-te^ 
yl}methyf]-1 H-1 ^^a.Sa-tetraza-cyclopentanaphthalene^.S-djone, 

222) 2-n-butyl-5,8-ethano-8-hydroxymethyl-5 t 6 f 7,8-te^ 
methyl]-1H-1 f 3,4a f 8a-tetraza-cydopentanaphthalene-4 P 9-dione f 

223) 5-t-butoxycarboxylmethoxymethyl-5,8-ethano-2-n-pro^ 
5-yt)biphenyi-4-yl}methyl]-1H-1 i 3,4a f 8a-teti^a-cydopentanaphthalene-4 l 9-dione l 

224) 5-t-butoxycarboxylmethoxymethy!-2-^ 

yt)biphenyl-4-yl}methyl]-1 H-1 .S^a.Sa-tetraza-cydopentanaphthalene^^-dione, 

225) 8-t-butoxycaitoxylmethoxymethyl-5,8-ethan^ 

5-yl)biphenyl-4-yl}methyi]-1 H-1 ,3,4a,8a-tetraza-cydopentanapht halene-4 f 9-dtone f 

226) 8-t-butoxycaitonylmethoxymethyl-2-^ 
yl)biphenyl-4-yl}methtf>1 H-1 ,3,4a, 8a-teto 

227) 5,8-ethano-5-(2-hydroxypropyi)methoxymethyJ-2-n-pro^ 
zol-5-y0biphenyl-4-y1}methyt}-1 H-1 .S^.Sa-tetraza-cydopenlanaphthalene^.gdione, 

228) 2-n-butyl-5,8-ethanc>-5-(2-hydroxypropyl)mett^ 

5-yl)biphenyl-4-yl}methylJ-1 H-1 , 3,4a,8a-tetraza-cydopentanapht halene-4,9-dione, 

229) 5,8-ethano-8-(2-hydroxypropyl)methoxymethyl-2-^^ 
zol-5-yl)biphenyl-4-yl}methyll-1 H-1 ^^a.Sa-tetraza-cydopentanaphthalene^g-dlone, 

230) 2-n-butyl-5,8-ethano-8-(2-hydroxypropyl)m^ 

5-yl)biphenyl-4-yl}methyl]-1H-1,3 l 4a,8a-tetraza-cydopentanaphthalene-4 l 9-dione > 

231) 4,9-dioxo-5 f 8-ethano-2-n-propyl-5,6,7,8-t^^ 

thyl]-1H-1 ,3 > 4a v 8a-tetraza-cyclopentanaphthalene-5-carboxy-N > N-diethytamide f 

232) 2-n-butyM,9^ioxo-5 t 8-ethano-5A 

1 H-1 .S^a.aa-tetraza-cydopentanaphthalene^carboxy-N^diethylamide, 

233) 4,9-dioxo-5,8-ethano-2-n-propyl-5,6 f 7,8-teta^ 

thyi]-1 H-1 T 3 f 4a ( 8a-tetraza-cydopentanaphthalene-8-carboxy-N,N-diethyfamide, 

234) 2-n-butyl-4,9-dtoxo-5,8-ethan<>-5^ 

1 H-1 f 3 t 4a,8a-tetraza-cydopentanaphthalene*carboxy-N,N-diethylaniide ( 

235) 4 f 9-dioxo-5,8-ethano-2-n-propyl-5,6 t 7,8-tetra^ 

thyl]-1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-5-carboxy-N-t-butylamide, 

236) 2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7,8-te^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanapht halene-5-carboxy-N-t-butyiamide, 

237) 4,9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetrahyd^ 

thy)]- 1 H-1 ,3,4a,8a-tetraza-cydopentanaphthaIene-8-carboxy-N-t-butylamide, 

238) 2-n-butyl-4,9-dioxo-5,8-ethano-5,6,7,8-teta^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-8-cafboxy-N-t-butylamide, 

239) 4,9-dioxo-5,8-ethano-2-n-propy1-5,6,7,8-tetrah^^ 
thySJ-1 H-1 ,3,4a,8a-tetraza-e/ciopentanaphth^ 

240) 2-n-butyi-4,9-dioxo-5,8-ethano-5,6.7,8-te^ 

1 H-1 ,3,4a,8a-tetraza-<^dopentanaphthalene^caj^ 

241) 4,9-dioxo-5 f 8-ethano-2-n-propyl-5 f 6J,8-telrahydro-1-{{2'-(1H-tetrazol-5-^ 
thyl]-1H-1,3 f 4a-8a-tetraza-cyclopentanaphthalene-8-carboxy-N,N-bis(2-hydroxyethyl)am 

242) 2-n-butyi-4,9-dioxo-5,8-ethano-5,6,7,8-tetra^^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene^cart>o^ 

243) 5,8-dihydro-5-hydroxymethyl-8-me^ 

1 H-1 ,3,4a, 8a- tetraza-cydopentanaphthaIene-4,9-d tone, 

244) 2-n-butyl-5,8-dihydro-5-hydroxymethyl^^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 
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245) 5 t 8-dihydro-8-hydroxymethyl-5-methyl-2-n-propyl-1 -[{2'-(1 H-tetrazol-5-yl)biphenyl-4-y1}met hyfj- 
1 H-1 .d^a.da-tetraza-cyclopentanaphthalene^.^dione, 

246) 2-n-butyl-5,8-dihydro-8-hydroxymethyl-^^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione f 

247) 5,8-dihydro-5,8-ethano-5-hydroxymethyl^ 
thyl]-1 H-1 ,3,4a ( 8a-tetraza-cyclopentanaphthalene-4 t 9-dione, 

248) 2-n-butyl-5,8-dihydro-5,8-ethano-5-^ 

thyl]-1 H-1 ,3,4a,8a-tetraza-cyclopentanapht halene-4,9-dione, 

249) 5,8-dihydro-5,8-ethano-8-hydroxymethyl-2-^ 

t hyl]-1 H-1 ,3,4a,8a-tetraza-cydopentanapht halene-4,9-dione, 

250) 2-n-butyJ-5,8-dihydro-5,8-ethano-8-hydro^ 

t hyi]-1 H-1 l 3 > 4a,8a-tetraza-cyclopentanaphtha!ene-4 P 9-dione, 

251) 5,8-dihydro-8-hydroxymethyl-5-methyl-2-n-propyl-1-[{2'-(1H-tetrazol-5-yl 
1 H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-4,9-dione, 

252) 2-rnbuty1-5,8-dihydiio-8-hydroxym 

1 H-1 ^^a^a-tetraza-cydopentanaphthalene^^dione, 

253) 4 f 9-dioxo-5,8-ethano-2-n-propyl-5,6,7,8-tetra^ 

thyQ-1 H-1 ( 3 ( 4a t 8a-tetraza-cyc!opentanaphtha!ene-5-carboxy-N,N-diethylamide > and 

254) 2-n-butyl-4.9-dtoxo-5 f 8-ethano-5 f 6J,8-teta 

1 H-1 , 3,4a,8a-tetraza-cydopentanapht haIene-5-carboxy-N, N-dimet hyiamide. 

255) 6 f 7-diethyi-5,8-dihydro-2-ethyMH-1,3 t 4a,8^^ 

256) 6,7-diethyl-5,8-dihydro-2-n-propy1-1 H-1 ,3,4a,8a-tetraza-cydopentanapht halene-4, 9-dione, 

257) 2-n-butyi-6 f 7-diet hyi-5,8-di hydro- 1 H-1 ,3,4a, 8a-tetraza-cydopenta napht halene-4,9-dk>ne, 

258) 6,7-diethyl-5,8-dihydro-2-n-pentyl-1 H-1 ,3,4a f 8a-tetraza-cydopentanaphthalene-4 t 9-dione, 

263) 2-ethy1-6-phenyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a, 8a-tetraza-cydopentanapht hale ne-4,9-dione, 

264) 6-phenyl-2-n-propy1-5 f 6,7,8-tetrahydro-1^ 

265) 2-n-butyl-6-phenyl-5 ( 6,7,8-tetrahydro-1 H-1 f 3,4a,8a-tetraza-cydopentanaphthaJen©-4,9-dion8 f 

266) 2-n-pentyl-6-phenyl-5,6,7,8-tetrahydro-1H-1,3,4a,8a-tetraza-cydopentana 

271) 5,8-dihydro-2-ethyl-6-methyM H-1 ,3,4a,8a-tetraza-cydopentanaphthaJene-4,9-dione f 

272) 5,8-dihydro-6-methyf-2-n-propyl-lH-1 ,3,4a,8a-tetraza-cydopentanaphthaJene-4,9-dione, 

273) 2-n-butyl-5,8-dihydro-6-methyi-1 H-1 i3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione t 

274) 5,8-dihydro-6-methyi-2-n-pentyt-1 H-1 .S^a.Sa-tetraza-cydopentanaphthalene^^ione, 

275) 2-ethyl-5-methyl-5,6,7,8-tetrahydro-1 H-1 ,3 f 4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

276) 5-methyl-2-n-propyl-5 f 6 i 7,8-tetrahydro-1H-1,3,4a,8a-tetraza-cydopente 

277) 2-n-butyl-5-methyt-5 v 6 t 7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

278) 5-methyl-2-n-pentyi-5 v 6,7,8-tenahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione t 

279) 5,8-dimethyl-2-ethy1-5 t 6,7,8-tetrahydro-1 H-1 , 3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

280) 5,8-dimethyl-2-n-propyl-5,6,7,8-tetrahydro-1H-1 ,3,4a,8a-tetraza-cydopentanaphthaJene-4,9-dk)n8, 

281) 2-rvbutyf-5,8^irnethy»-5,6,7 t &-tetrahydro-1H-1,3 > 4a,8a- 

282) 5 v 8-dtmethyl-2-n-pentyt-5,6,7,8-tetFahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4 f 9-dkxie, 

287) 5,8-ethano-2-ethyl-5-met hy*-5,6,7,8-tetrahyd ro-1 H-1 ,3,4a, 8a-tetraza-cydopentanaphthaJene-4,9- 
dione, 

288) 5,8-ethano-5-methyl-2-n-propyl-5,6,7,8-teta^ 
lene-4,9-dione, 

289) 2-n-butyl-5,8-ethano-5-methyl-5 f 6,7 f 8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene- 
4,9-dione, 

290) 5,8-ethano-5-methyl-2-n-pentyl-5 f 6 t 7 t 8^^ 
lene-4,9-dtone, 

291) 5,8-dimethyl-5,8-ethano-2-ethy^ 
lene-4,9-dione l 

292) 5,8-dimethyl-5,8-ethano-2-n-propyl-5,6,7,8-tetrahydro-1H-1 l 3,4a,8a-tetraza^ 
thalene-4,9-dione, 

293) 2-n-buty1-5,8-dimethyl-5,8-ethano-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopentanaphtha- 
lene-4 ( 9-dbne, 

294) 5,8-dimethyl-5,8-ethano-2-n-pentyl-5,6,7,8-te^ 
thalene-4,9-dione f 

295) 5,8-diethyf-5 t 8-ethano-2-ethyl-5,6 t 7,8-tetrahydro-1 H-1 ,3,4a, 8a-tetraza-cydopentanaphthalene- 
4,9-dione, 
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296) 5,8-diethyi-5,^ethano-2-n-propy^ 
lene-4,9-dk>ne, 

297) 2-n-butyl-5,8^iethyl-5,8^tha^ 
lene-4,9-dk>ne t 

298) 5,8-diethyl-5,8-ethano-2-n-pentyl-5^ 
lene-4 f 9-dfc>ne, 

299) 2-ethyI-5-(2-pyridyl)-5,6,7,84^^ 

300) 2-rvpropyl-5-(2-pyridyl)-5,6 ,7,8-tetrahydro-1 H-1 ,3,4a t 8a-tetraza-cydopentanaphthalene-4,9-dtone f 

301) 2-n-butyl-5-(2-pyridyl)-5,6,7,8-^ 

302) 2-rvpentyl-5^2-pyridyl)-5,6^ 

315) 5 f 8-ethanc>-2-ethyl-5-isopropyl-8-met^ 
naphthalene-4,9-dione, 

31 6) 5,8-ethano-5-isopropyl"8-methyl-2-n-propyl-5,6 f 7,8-tetrahydro-1 H-1 ,3,4a.8a-tetraza-cycioper>- 
tanaphthalene-4,9-dione, 

317) 2-n-butyl-5,8-ethano-5-isopropyl-8-m^ 
napht halene-4,9-dione, 

31 8) 5,8-ethano-5-isopropy»-8-methyl-2-n-pentyl-5,6 f 7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydopen- 
tanaphthalene-4,9-dione, 

31 9) 5-phenyl-2-n-propyl-5,e f 7 f 8-tetrahydro-1 H-1 .S^a.Sa-tetraza-cydopentanaphthalene^^dione, 

320) 2-n-butyl-5-phenyl-5,6,7,8-tetrahydrt>-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

321) 8-methyl-5-(3-methyloxadia20l-5-yl)-2-n-propyl-5,6,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cydo- 
pentanaphthalene-4,9-dione, 

322) 2-n-butyl-8-methyl-5-(3-methyloxadiazol-5-^^^ 
pentanaphthalene-4,9-dtone t 

323) 5,8-ethano-5-(1-hydroxy-1-methylethyl)-2-n-propyl-5 # 6 ,7,8-tetrahydro-1 H-1 ,3,4a,8a-tetraza-cy- 
dopentanaphthalene-4,9-dione, 

324) 2-n-butyl-5.8-ethano-5-(1-hydroxy-1-^^^ 
dopentanaphthalene-4,9-dione, 

325) 5-phenyl-2-n-propyk5 l 6 t 7 p 8-tetrahydro-1 -[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyll-1 H-1 ,3,4a, 
Sa-tetraza-cydopentanaphthalene^.g-dione, 

326) 2-n-butyl-5-phenyl-5 f 6,7,8-tenahydr^^ 
8a-tetraza-cydopentanaphthaiene-4 f 9-dione, 

327) 8-phenyl-2-n-propyl-5,6,Wetrahyd^^ 
8a-tetraza-cydopentanaphthalene-4 f 9-dione t 

328) 2-n-butyl-8-phenyl-5,6,7,8-tetrahyd^^ 
8a-tetra2a-cydopentanaphthalene-4,9-dione f 

329) 8-methyl-5-(3-methyloxadiazol-5-yl)-2-n-pro^^ 
phenyl-4-yl}methyl]-1 H-1 , 3 t 4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

330) 2-n-butyl-8-methyl-5-(3-methyloxad'^^ 

nyM-yi}methyt]-1 H-1 .S^a.Sa-telraza-cydopentanaphthalene^.g-dione, 

331) 5-methyl-8-(3-methyloxadiazol-5-yi)-2-n-pro^ 
phenyl-4-yl}methyll-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalen6-4,9-dione, 

332) 2-n-butyl-5-methyl-&.(3-methyiQxadiazol-5-yl)-5 f 6 f 7,8-tetrahydro-1 -{{2'-(1 H-tetrazol-5-yI)biphe- 
nyl-4-yl}methyi]-1 H-1 ,3,4a f 8a-tetraza-cydopentanaphthalene-4,9-dione, 

333) 5,8-ethano-5-(1-hydroxy-1-methytethyl)-2-^^ 
biphenyl-4-yl}methyl]-1 H-1 ,3,4a, 8a-tetraza-cydopentanapht halene-4,9-dione f 

334) 2-n-butyl-5,8-ethano-5-(1-hydroxy-1-met^^ 
phenyl-4-yl}methy!H H-1,3,4a,8a^ 

335) 5,8-ethano-8-(1-hydroxy-1-methylet^ 

biphenyi-4-yf}methyl]-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

336) 2-n-butyk5,8-ethano-8-(1-hydroxy-1-me^^ 

phenyt-4-yl}methyll-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthaIene-4,9-dione, 

337) 5,8-dimethyW-rhpropyl-5,6,7^ 
4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

338) 2-n-butyl-5,8-dimethyl-5 i 6,7,8-tetrahydix>-1-{{2'-(1H-tetrazo»-5-yl)bi 
4a,8a-tetraza-cydopentanaphthalene-4,9-dlone f 

339) 2-n-propy!-5-(2-pyridyl)-5,6,7,8-tetrahydro- 1-[{2'-(1 H-telrazoI-5-yI)biphenyl-4-yl}methyl}-1 H-1 ,3, 
4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 
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340) 2-n-butyl-5-(2-pyridyl)-5.6,7,8-tet^ 
4a,8a-tetraza-cyclopentanaphtha!ene-4 t 9-dione, 

341) 2-n-propyl-8-(2-pyridyl)-5,6,7,8-teta^ 
4a,8a-tetraza-cyclopentanaphthalene-4,9-dione ( 

342) 2-n-butyl-8-(2-pyridyl)-5,6,7 l 8-tetrah^ 
4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

343) 5-methy|.2.n-propyl-5.6,7,8.tetrahydro-1.[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyn-1 H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-4 t 9-dione, 

344) 2-n- butyl-5-met hyl-5,6,7,8-tetrahydro-1 ^'-(1 H-tetrazoU5.yl)biphenyl^-yl}meth^1 H-1 ,3,4a. 
8a-tetraza-cyciopentanaphthalene-4,9-dione, 

345) 8-methyt-2-n-propyl-5,6,7,8-tetrahydro-1 -[{2'-(1 H-tetrazol-5-yl)blphenyl-4-yl)methyl]-1 H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-4,9-dione, 

346) 2-n-butyl-8-methyl-5,6,7,8-t^ 
8a-tetraza-cydopentanapht ha!ene-4 f 9-dione, 

347) 6-phenyl-2-n-propyl-5,6,7,8-tetrahydio-1-[{2'-0^ 
8a-tetraza-cydopentanaphthaJene-4,9-dione, 

348) 2-n-butyl-6-phenyl-5,6,7,8-tetrahydro-1^^ 
8a-tetraza-cydopentanaphthalene-4,9-dione, 

349) 7-phenyl-2-n-propyl-5,6,7,8-tetrahydro-1 -[{2'-(1 H-tetrazol-5-y!)biphenyi-4-y!}methyl]-1 H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-4,9-dione, 

350) 2-n-butyt-7-phenyl-5,6,7,8.tetrahydfo-1 -[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}met hyl}-1 H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-4,9-dione, 

351) 5,8-dihydro-6-methyl-2-n-propyl-5,6,7,8-tetrahydro-1^ 
thyQ-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthaJene-4,9-dion8, 

352) 2-r^butyl-5,8-dihydro-6-methyl-5,6,7,8-te^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanapht halene-4,9-dione, 

353) 5,8-dihydro-7-methyl-2-n-propyl-5,6,7,8-tetrahyd^ 
thyQ-1 H-1 ,3,4a,8a-tetraza-cydopentanaphtha!ene-4,9-dione, 

354) 2-r^butyl-5,8-dihydro-7-methyl-5,6,7,8-te^ 

1 H-1 ,3,4a, 8a-tetraza-cydopentanaphthalene-4,9-dlone f 

355) 5,8-diethyl-5,8-ethano-2-ethyl-5,6^ 

1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dtone, 

356) 5,8-diethyl-5,8-ethano-2-n-propyl-5,6,7,8-teta^ 
thyl>1 H-1 v 3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

357) 2-n-butyl-5,8-diethyl-5,8-ethano-5,6,7,8-te^^ 
thyQ-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

358) 5,8-diethyl-5,8-ethano-2-n-pentyl-5 > 6 i 7,8-tetrahydro-1-{{2'-(1H-tetra2ol-5-yl)b^ 
thyQ-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

359) 6,7-diethyl-5,8-dihydfo-2-n-propyl-5,6,7,8-tetra^ 
thyl]-1 H-1 ^^a.Sa-tetraza-cydopentanaphthalene^^ione, 

360) 2-n-butyl-6,7-diethyl-5,8-dihydro-5,6,7,8-te^ 

thyQ-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

361) 5,8-dimethyf-5,8-ethano-2-ethyl-5,6,7,8-t^ 
thyQ-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthaJene-4,9-dlone, 

362) 5,8-dimethyl-5,8-ethano-2-n-propyl-5,6,7,8^^ 
thyQ-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

363) 2-n-butyl-5,8-dimeth^-5,8-ethano-5,6,7,8-tetra^ 
thyQ-1 H-1 v 3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione, 

364) 5,8-dimethyl-5 l 8-ethano-2-n-pentyl-5 ( 6,7,8-tetrahydro-1-[{2'-(1H-teti^ol- 
t hyQ-1 H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4,9-dione t 

365) 2-ethyl-5,6,7 f 8-tetrydro-1-[{241H^^ 
cydopentanaphthalene-9-one, 

366) 2-n-propyl-5,6,7 t 8-tetrahydro-1-[{2^^ 
raza-cydopentanaphthalene-9-one, 

367) 2-n-butyl-5,6,7,8-tetrahydro-1-^ 
raza-cydopentanaphthalene-9-one, 

368) 2-n-pentyi-5,6,7,8-tetrahydro-1-[{2'-(1H-tetrazol-5-yl)biphenyi-4-yl)meth^^ H.4H-1 ,3,4a,8a-tet- 
raza-cydopentanaphthalene-9-one, 
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373) 2^thyM-[{2X1H-tetrazoI-^ 
thalene-9-one, 

374) 2-n-propyl-1-[{2^1H-tetrazol-5-yl)bipte^ 
naphthalene-9-one, 

375) 2-n-butyM-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyipi H,4H-1 ,3,4a,8a-tetraza.cyclopenta- 
naphthalene-9-one, 

376) 2-n-pentyl-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl)methyl}-1 H.4H-1 ,3,4 a t 8a-tetraza-cyclo perua- 
na pht hale ne-9-one, 

377) 6,7-dimethyl-2.ethyf-5,6 I 7,8-tetrahydro-1-[{2'-(1 H-tetrazol-S-ylJbiphenyW-yllmethyll-IH^H-I.S, 
4a,8a-tenaza-cydopentanaphthalene-9-one, 

378) ej-dimethyi^-n-propyt-S.SJ.S-tetrahydro-l-^l H-tetrazol-5-yl)biphenyM-yl}methyl]-1H v 4H- 
1 t 3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

379) 2-n-butyl-6,7-dimethyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-S-ylJbiphenyl-^yllmeth^lH^H-l, 
3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

380) 6,7-dimethyl-2-n-pentyl-5,6,7,8-tet^ 
1,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

381) S.S-dihydro-SJ-dimethyl^thyl-l-PMI H-tetrazok5-yl)biphenyl-4-yl}methyl]-1H,4H-1 ,3,4a, 8a- 
tetraza-cydopentanaphthalene-9-one, 

382) 5,8-dihydro-6,7-dimethyl-2-i>propyl-1.[{2'-(1 H-tetrazoi-5-yl)biphenyl-4-yl}methyl]-1 H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

383) 2-n-butyl-5,8-dihydro-6,7-dimethyl-1-I{2'-(1 H-tetrazol-5.yI)biphenyI^-y!}meth^1H,4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

384) 5,8-dihydro-6,7-dimethyi-2-n-pentyf-^^^ 
8a-tetraza-cydopentanaphthalene-9-one, 

389) 6,7-diethy!-5,8-dihydro-2-ethyl-^ 
tetraza-cydopentanaphthalene-9-one, 

390) 6,7-diet hyl-5,8-dihydro-2-n-propyl-1-[{2'-(1 H-tetrazol-5-yl)bipheny»-4-yl}methyl}-1 H.4H-1 ,3,4a. 
8a-tetraza-cydopentanaphthaIene-9-one, 

391) 2-n-butyl-6,7.diethyl-5,8-dihydro-1-[{2'-(1 H-tetraaol-S-ylJbiphenyl^^methyll-IH^H-I.S^.ea- 
tetraza-cydopentanaphthalene-9-one, 

392) 6,7-diet hyl-5,8-dihydro-2-n-pentyl-1 -[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methylH H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

397) 2-ethy|.6-phenyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol.5-yl)biphenyf-4-yl}methyl]-1 H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

398) 6-phenyl-2-n-propy|.5,6,7,8.tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyl]-1 H t 4H-1 ,3, 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

399) 2-n-butyf-6-phenyl-5,6,7,8-tetrahydr^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

400) 2-n-penty^6-phenyl-5,6,7,8-teta^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

401) 2-ethyl-7-phenyl-5,6J,8-tetrahydro-1^^^^ 
8a-tetraza-cydopentanaphthalene-9-one, 

402) 7-phenyl-2-n-propyl-5,6,7,8-tetrahydro.1-[{2'.(1 H-tetrazd-5-yl)biphenyl^-y!}methyl].1 H.4H-1 ,3, 
4a,8a~tetraza-cydopentanaphthaiene-9-one, 

403) 2-n-butyl-7-phenyl-5,6,7,8-tetrahyd^^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

404) 2-n-pentyl-7-phenyl-5,6,7,8-teta^ 
4a,8a-tetraza-cydopentanaphtha!ene-9H3ne, 

413) 5,8-dihydro-2-ethyl-6-methyM^ 
raza-cydopentanaphthalene-9-one, 

414) 5,8-dihydro-6-methyl<2-n-propyl-1-[{2'-(1 H-tetrazok5-yl)biphenyl-4-yl}methyl}-1 H.4H-1 ,3,4a,Sa- 
tetraza-cydopentanaphthalene-9-one, 

415) 2-n-butyl-5 f 8-dihydro-6-methyl-1-^ 
tetraza-cydopentanaphthalene-9-one, 

416) 5,8-dihydro-6-methyi-2-n-p^ 
tetraza-cydopentanaphthalene-9-one, 

417) 5,8-dihydrch2-ethyi-7-methyl^^^ 
raza-cydope n ta nap ht halene-9-one, 
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418) 5,8-dihydro-7-methyl-2-n-propyl-1-^ 
tetraza-cydopentanaphthalene-9-one, 

419) 2-n-butyl-5,8-dihydro-7HTiethyl-^^^ 
tetraza-cydopentanaphthalene-9-one, 

420) 5>dihydro-7-methyi-2-n-pentyM^ 
tetraza-cydopentanaphthalene-9-one, 

421) 2-ethyl-5-methyi-5,6,7 f 8-tetrahydr^^ 
8a-tetraza-cydopentanaphthalene-9-one, 

422) 5-methy1-2-n-propyl-5,67>tetrahyd 
4a,8a-tetraza-cydopentanaphthaIene-9-one l 

423) 2-n-butyl-5-methyl-5,6,7,8-tetrahydro-H^^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

424) 5-methyl-2-n-pentyl-5,6,7,8-tetfaty^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

425) 2-ethyl-8-methyi.5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyi-4-yl}methyl}-1 H.4H-1 ,3,4a, 
8a-tetraza-cydopentanaphthalene-9-one, 

426) 8-methyi-2-r^propyl-5,6,7,8-tetr^ 
4a l 8a-tetraza-cydopentanaphthalene-9-one, 

427) 2-n-butyl-8-met hyl-5, 6,7,8- tetrahydro-1-[{2'-(1 H-tetra2d-5-yl)biphenyM-yl}met hyt)-1 H.4H-1 ,3, 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

428) 8-methyl-2-n-penty1-5,6,7,8-tetra^^ 
4a,8a-tetra2a-cydopentanaphthalene-9-one t 

429) 5,8.dimethy|.2-ethy|.5 f 6,7 t 8-tetrahydrcy.1-K2'.(1 H-tetrazd-S-ylJbiphenyM-yllmeth^lH^H-I.S, 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

430) 5,8-dimethy1-2-n-propyt-5,6,7 ( 8-tetra^^ 

1, 3,4a, 8a-tetraza-cydopentanapht hale ne-9-one, 

431 ) 2-n-butyl-5,8-dimethyi-5,6,7,8-tetrahydro-1-I{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl}methyi]-1 H.4H-1 , 
3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

432) 5,8-dimethyl-2-n-penty».5,6 f 7,8-tenahydro-1-[{2'.(1 H-tetiazol-5-yi)biphenyl-4.yl}methyl]-1 H,4H- 
1 ,3,4a,8a-tetraza-cydopentanapht halene-9-one, 

437) 5,8-ethano-2-ethyl-5,6,7,8-tetrahydr^^ 
4a,8a-tetraza-cydopentanaphthalene-9-one t 

438) 5 f 8-ethano-2-n-propyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-S-ylJbiphenyM-yl^ethyfhlH^H-l, 
3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

439) 2-n-butyl-5 f 8-ethano-5,6,7,8-tetrahydro-1-^ 
3,4a,8a-tetraza-tydopentanaphthalene-9-one, 

440) 5,8-ethano-2«n-pentyl-5,6,7,8-tetrahydro-^^ 
3 1 4a,8a-tetraza-cydopentanaphthalene-9-one, 

441) 5,8-ethano-2-ethyl-5-methyl-5,6 ( 7,8-teta 

1 H,4H-1 ,3,4a f 8a-tetraza-cydopentanapht halene-9-one, 

442) 5,8-ethano-5-methyl-2-n-propyl-5,6,7,8-tetrahydro-H^ 
thy[]-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene~9-one v 

443) 2-n-butyl-5,8-ethano-5-methyl-5,6,7,8-te^ 
1H t 4H-1,3,4a,8a-tetraza-cydopentanaphthalene-9-one f 

444) 5, 8-ethano-5-methyl-2-n-pentyl-5 f 6,7,8-tetrahydro-1 -[{2'-(1 H-tetrazd-5-y1 lbiphenyl-4-yl}ine- 
thyl]-1H,4H-1,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

445) 5,8-ethano-2-ethyl-8-methyl-5,6,7,8-tetrahydr^ 
1H.4H-1 ,3,4a ,8a-tetraza-cydopentanapht halene-9-one, 

446) 5,8-ethano-8-methyl-2-n-propyl-5,6,7,8-tetrahydro-^^^ 
thylJ-1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

447) 2-n-butyl-5,8-ethano-8-methy1-5,6,7,8-te^ 

1 H.4H-1 ,3,4a,8a-tetraza-cydopentanapht halene-9-one, 

448) 5 f 8-ethano-8-methyi-2-n-pentyl-5,6,7,8-tetra^ 
thyl]-1 H,4H-1 t 3,4a f 8a-tetraza-cydopentanaphthalene-9-one f 

449) 5 f 8-dimethyl-5 t 8-ethano-2-ethyl-5^ 

thyl]-1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one t 

450) 5,8-dimethyl-5,8-ethan(>-2-n-propy1-5,6,7,8-tet^^ 
thyl]-1 H.4H-1 ,3 t 4a,8a-tetraza-cydopentanaphthalene-9-one, 
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451) 2-n-butyl-5,8-dimethyl-5,8^thano-^ 

thyl]-1 H.4H-1 ,3,4a f 8a-tetra2a-cyclopentanaphthalene-9-one f 

452) 5,8Hiimethyl-5,8-ethano^-r>-penty1^ 
thyl]-1H,4H-1,3 t 4a f 8a-tetraza-cyclopentanaphthalen6-9-one f 

453) 5,8Kliethyl-5,8-ethano-2-ethyi-5 f 6J,8.tetrahydro-1-{{2S1H-tetrazol-5-^^ 
1H.4H-1 ,3,4a, 8a-tetra2a-cydopentanaphthalene-9-one, 

454) 5,8^iethyl-5,8-ethano-2-n-propyl-5^^ 

thyl]-1 H.4H-1 ,3,4a,8a-tetraza-cyclopentanaphthalene-9-one, 

455) 2-n-butyl-5,8-diethy!-5,8-ethano-5,6,7^ 

thyl]-1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

456) 5,8-diethyl-5,8-ethano-2-n-pentyl-5,6,7^^ 

thyl]-1 H.4H-1 ,3,4a,8a-tetra2a-cydopentanaphthaJene-9-one, 

469) 2-ethyl-8-phenyl-5,6,7,8-tetrahydr^^^ 
8a-tetraza-cydopentanaphthalene-9-one, 

470) 8-phenyf-2-n-propyl-5,6,7,8-teta^ 
4a,8a-tetraza-cydopentanaphtha!ene-9-one, 

471) 2-n-butyl-8-phenyl-5,6,7,8-tetrahyd^^ 
4a,8a-tetraza-cydopenta na pht halene-9-one, 

472) 2-n-pentyl-8-phenyl-5,6 f 7,8-tetrahydro-1-[{2'-(l H-tetrazol-5-yf)biphenyl^t-yl}methylI-1 H.4H-1 ,3, 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

505) 2-ethyl-5-hydroxymethy»-8-methyl-5,6,7,8^ 

thyl]-1 H.4H-1 ,3,4a t 8a-tetra2a-cydopentanaphthalene-9-one f 

506) 5-hydroxymethyl-8-methyl-2-n-propyl^,6,7,8-te^^ 
methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthaJene-9-on8, 

507) 2-n-butyl-5-hydroxymethyl-8-methy^ 

methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

508) 5-hydroxymethyl-8-methyl-2-n-pentyl^,6,7,^^^^ 
methyl]- 1 H,4H-1 ,3,4a, 8a-tetra2a-cydopentanaphthalene-9-one l 

509) 2-ethyJ-8-hydroxymethyl-5-methyl-5,6,^ 

thyl]-1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthaIene-9-one t 

510) 8-hydroxymethyl-5-methyl-2-rvpropyl-5,6^ 
methyl}-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

511) 2-n-butyl-8-hydroxymethyl-5-methyW,6,7,8^ 
methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

51 2) 8-hydroxymethyl-5-met hyl-2-r>-pentyl-5,6,7,8-tetrahydro-1-K2'-(1 H-tetrazoL5-yl)biphenyl-4~yl} 
methyl]-1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

513) 5,8-ethano-2-ethyl-5-hydroxymethy^ 

methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

514) 5,8-ethano-5-hydroxymethyl-2-n-propyl-5,6,7,8-teta^ 
ylJmethyll-IH^H-I.S^a^a-tetraza-cydopentanaphthaJene-g-one, 

51 5) 2-n-butyi-5,8-ethano-5-hydroxymethyl-5,6,7,8-tetrahydro-1-K2 , -(1 H-tetrazo»-5-yl)biphenyl-4-y1} 
methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

516) 5,8-ethano-5-hydroxymethyl-2-n-pentyl-5,6,7 f 8-tetrahydro-1-[{2'-(1 H-tetraz^5-yl)biphenyl-4-yi} 
methyl]-1 H.4H-1 ,3,4a,8a-tetraza-cydopentanapht halene-9-one, 

517) 5,8-ethano-2-ethyl-8-hydroxymethyl-5,6,7,8-te^ 
methyl]-1 H,4H- 1 ,3,4a, 8a-tetraza-cydopentanaphthalene-9-one, 

518) 5,8-ethano-8-hydroxymethy^2-n-propyl-5,6,^ 
y!}methyl]-1 H,4H-1 ,3,43,83'tetr32a-cydopsntar,3phtha!ens-S-one, 

51 9) 2-n-butyl-5,8^thancH8-hydroxymethyl-5,6,7,8-tetrahydro-1-[{2'-(1 H-tetrazol-5-yl)biphenyl-4-yl} 
methyi]-1 H,4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

520) 5,8-ethano-8-hydroxymethyf-2-n-penty^ 

methylH H.4H-1 ,3,4a, 8a-tetraza-cydopentanaphthalene-9-one, 

521) 5,8-diethyl-5,8-ethano-2-(1-E-propenyl)-5,6,7,8-tetrahydro-1-{{2 , -<1 H-tetrazol-5-yl)biphenyl- 
4-yl}methyl]-1H,4H-1,3,4a,8a-tetraza-cydopentanaphthaJene-9-one, 

522) 2-(1-E-butenyf)-5,8^iethy!-5,8-ett^ 

methyl>1 H,4H-1 ,3 f 4a,8a-tetraza-cydopentanaphthalene-9-one, 

523) 5,8-ethano-4,5 l 6,7,8,9-hexahydro-2-fH*rop^ 
4a,8a-tetraza-cydopentanaphthalene, 
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524) 2-n-butyl-5,8-ethano-4,5A7 t 8,9-hexahydro^^ 
8a-tetraza-cyc!opentanaphthalene, 

525) 4-methyl-2-n-propyl-5 t 6J ( e-teta 
8a-tetraza-cydopentanaphthalene-9-one, 

526) 2-n-butyl^methyl-5,6J i 8-tetrahydro-1-^^ 
tetraza-cydopentanaphthalene-9-one, 

527) 4Adimethyl-2-rvpropyl-53J,8-tetrah^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

528) 2-n-butyM,4-dimethyl-5,6J,8-tetrahyd^ 
4a,8a-tetraza-cydopentanaphthalene-9-one, 

529) 5,8-ethano^methy1-2-n-propyl-5,6J^ 
4H-1 f 3,4a,8a-tetra2a-cydopentanaphthalene-9-one, 

530) 2-n-butyl-5,8-ethano^-methyl~5A7,84etra^ 
4H-1,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

531) 4,4-dimethyl-5,8-ethano-2-n-propyl-5,6J,84eta^ 
1 H t 4H-1 , 3,4a ,8a-tetraza-cydopentanapht halene-9-one. 

532) 2-n-butyW l 4-dimethyl-5 l 8-ethano-53J,8-tetrahydro-H{2 l -tetrazol-5-yl 
1 H.4H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-9-one, 

533) 5,8-ethano-2-n-propyl-5,6J,8-tetrahyd 

thyl]-1 H f 4H-1 ,3,4a,8a-telraza-cydopentanapht halene-9-one, 

534) 2-n-butyl-5,8-ethano-5,6J,8-tetrahydro-4^ 
thyH-1 H.4H-1 .S^.Sa-tetraza-cydopentanapht halene-^-one, 

535) 5,8-ethano-2-n-propy1-5 f 6J>tetrahydro-4 f 4,5 f 8-tetramethyl-1-[^ 
methyl]-1 H.4H-1 .S^a.Sa-tetraza-cydopentanaphthalene-g-one, 

536) 2-n-butyl-5,8-ethano-53.73-tetrahydro-4A5,8-teti^ 
methyiJ-1H,4H-1 ( 3 t 4a l 8a-tetraza-cydopentanaphtha!ene-9-one, 

537) 5-hydroxymethyl-8-methy!-2-n-propyl-5 f ^^ 
thyQ-1H f 9H-1 f 3,4a,8a-tetraza-cydopentanaphthalene-4-one f 

538) 2-n-butyt-5-hydroxymethy1-8-methyJ-5,6J,^^^ 

t hyl}-1 H.9H-1 f 3 f 4a,8a-tetraza-cydopentanaphthalene-4-one, 

539) 8-hydroxymethyt-5-meth^-2-n-propyl-5,6J,8-tetrah 
thyl]-1H,9H-1,3 f 4a,8a-tetraza-cydopentanaphthalene-4-one, 

540) 2-n-butyl-8-hydroxymethy!-5-methyl-5,6 l ^^ 

t hyl]-1 H.9H-1 ,3,4a,8a-tetraza-cydopentanaphthalene-4-one, 

541) 2-n-butyl-5-hydroxymemyl-8-methyl-5 l 6J,8-teta^ 
naphthalene- 9-one, 

542) 2-n-butyl-8-hydroxymethyi-5-methyl-5 t 6,7,8-tetrahydro-1 H f 4H-1 ,3,4a,8a-tetraza-cydopenta- 
naphthaJene-9-one, 

543) 5,8-ethano-2-ethyl-5 i 6J>tetrahydro-H{2'-(1l+teti^|.5-yl)biphen^ 
8a-tetraza-cydopentanaphtha]ene-4 ( 9-dione, 

544) 2-n-butyM-[(4-carboxypheny1)methy^^ 
dopentanaphthalene-4,9-dione, 

545) 5 f 8-dihydro-5,8-dimethyl-5,8-ethano-2-n-propyl-1 H-1 f 3,4a,8a-tetraza-cydopentanaphthalene- 
4,9-dione, and 

546) 2-n-buty1-5,8-dihydro-5 f 8^imeth^ 
9-dione, 

547) 2-n«butyl-5 f 8-diethy1-5,8-ethano-5,67^^ 
3,4a,8a-tetraza-cydopentanaphthalene-9-one t 

548) 2-n-butyl-5,8-di-n-propyl-5 l 8-ethano-5 f 6,7 f 8-tetrahydro-1 H-1 .S^a.Sa-tetraaza-cydopentanaph- 
thalene-4,9-dione ( 

549) 2-n-bulyt-5,8-diisopropyl-5 r 8-ethano-5,6,7,8*tetrahydro-1 H-1 .Ma.Sa-tetraaza-cydopentanaph- 
thalene-4,9-dione. 

A process for preparing an imidazole derivative according to daim 1 which comprises: 
reacting an imidazole derivative represented by the general formula: 
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wherein R 1 is hydrogen atom, f^-Cg alkyJ group, C r C 8 aikoxy group, C r Cs akylthio group, C r Ca alkyla- 
mino group, C r C 8 alkenyl group, C^C B alkynyl, -CF 3 group, Ce-C 10 aryl group or Ce-C 10 aralkyi group; 
R is hydrogen atom, or a group selected from the following groups; 



wherein X 1 , X 2 and X 3 are, independently, hydrogen atom, halogen atom, C r C a alkyl group, C r Cs aikoxy 
group, nitro group, cyano group, 1 H-tetrazol-5-yl group or alkali metal salt thereof, -C0 2 R 7 group, -CON- 
R'R" group, -CONHS0 2 R 8 group, amino group, -NHS0 2 CF 3 group or -S0 3 group, or a group selected from 
the following groups; 



wherein Y is cyano group, 1 H-tetrazol-5-yi group or alkali metal salt thereof, -CC^R 7 group, - CONR'R" 
group, -CONHS0 2 R 8 group, amino group, -NHSO2CF3 group or -S0 3 H group; 

R 8 is hydrogen group, halogen atom, Ci-Ca alkyl group, -CF 3 group or -CF 2 CF 3 group; 

R 7 is hydrogen atom, alkali metal atom or C^-C B alkyl group; 

R' and R" are, independently, hydrogen atom or^-Ca alkyl group, or R" and R" are taken together 
to form an altcyclic structure; 

R 8 is C r C 8 alkyl group, Ce-C 10 cycloalkyi group or Ce-C 10 aryl group; 

R 9 is C r Cs alkyl group, C^Cs aikoxy group, C6-C 10 cycloalkyi group, C r C^ 0 cycloalkoxy group or 
C 6 -C l0 aryicxy group; 

R 10 , R 11 and R 12 are, independently, hydrogen atom, halogen atom,C r C 8 alkyl group, C r C 8 aikoxy 
group, nitro group, cyano group, -C0 2 R 7 group or -CON R'R" group; 
with an diene compound represented by the general formula: 
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wherein R 13 , R 14 , R 15 , R 18 , R 17 and R 18 are, independently, hydrogen atom, C r C 8 alkyl group, C^Cb fluoroalkyl 
group, -C(R')(R")-ORtt group, -(CHaJj-COjR 7 group, -(CH^j-CN group, -(CH2) r C(=0)R' group, -(CHJjCON- 
R'R" group or -(CH^Aryl group, wherein j is 0, 1 or 2, wherein R 16 and R 18 may be taken together to 
form -{CH^r group, wherein i is 1 , 2 or 3, wherein Aryl is phenyl group, pyridyl group, pyrimidinyl, pyrida- 
zinyt group, furyl group, thenyl group, pyrazoiinyi group, oxazoiyi group, thiazolyi group, oxadiazolyl group 
or isoxazolyl group which may be substituted with halogen atom, C r C 8 alkyl group, hydroxy group, C r 
C 8 alkoxy group, nitro group or cyano group; 

R 1fl is hydrogen atom, or C^Ca alkyl optionally substituted with hydroxy group or ether group, after 
reacting the imidazole derivative 

with an oxidizing agent, or in the presence of an oxidizing agent, to obtain an imidazole derivative 
represented by the general formula: 




wherein R\ R, R' 3 R", R« R< 8 and R« are as defined above, 
then, if necessary, 

i) subjecting the resulting imidazole derivative to catalytic hydrogenation reaction In the presence of 
palladium catalyst to obtain an imidazole derivative represented by the general formula: 




wherein R 1 , R, R 13 , R 14 , R 18 , R 18 , R 17 and R 18 are as defined above, 

further, if necessary, reacting the resulting imidazole derivative with a metal hydride or organo- 
metallic to obtain an imidazole derivative represented by the general formula: 




J B 4 8 5 R l7 E ,s 

wherein R\ R, R«, R 14 , Ri« R«, R' 7 and R' 8 are as defined above; 

R 2 , R 3 , R 4 and R 5 are, independently, hydrogen atom or C r C 8 alkyl group, or R 2 and R 3 or R 4 

and R 8 are taken together to form =0 bond; and »~« is single bond or double bond; 
ii) subjecting the resulting imidazole derivative to the halogen addition reaction, or reacting the result- 
ing imidazole derivative with an oxidizing agent to obtain an imidazole derivative represented by the 
general formula: 
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• n X PIS 

J 0 i ,f * lf 



wherein H\ R. R' 3 , R' 4 , R« f Rie, rit and rib are as defined above, and Z is chlorine atom, bromine 
atom or hydroxy group, and 

when R 18 and R 18 are hydrogen atom, if necessary, subjecting the resulting imidazole derivative 
to remove HZ and to obtain an imidazole derivative represented by the general formula: 



0 V 9 
i 0 B» 



V* 



wherein R 1 , R, R 13 , R 14 , R 15 and R 17 are as defined above, or 

iii) when R 14 and R 16 are hydrogen, subjecting the resulting imidazole derivative to the hydroboration 
reaction using a borohydride compound, then reacting with hydrogen peroxide to obtain an imidazole 
derivative represented by the general formula: 




or 



■ B 4 B 5 B l7 fi w 



' R 4 E S R ,T K U 

b 



wherein R 1 , R, R*, R3 f R4 R5 t ru rw R17 an( j r« are as defined above, 

and, if necessary, reacting the resulting imidazole derivative with a metal oxide to obtain an imi- 
dazole derivative represented by the general formula: 



J2 jSjlSgM 




or 



£ B 4 BW» 




wherein R 1 , R, R 2 , R 3 , R\ R 5 , R 13 , R 18 , R 17 and R 18 are as defined above. 
A process for preparing an imidazole derivative represented by the general formula: 



0 gisgit 



-eCCC 
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wherein R\ R, R 13 , R 14 , R 16 , R 16 , R 17 and R 1fl are as defined below which comprises reacting an imidazole 
derivative represented by the general formula: 



0 




wherein R 1 is hydrogen atom, C^-Cs alkyl group, C r C 8 alkoxy group, C r C 8 alkyithio group, C r C 8 alkyla- 
mino group, C r C 8 alkenyl group, d-C 8 alkynyl, -CF 3 group, Ce-C 10 ar ^ 9»*oup or Ce-C 10 alkyl group; 
R is hydrogen atom, or a group selected from the following groups; 




wherein X 1 , X 2 and X 3 are, independently, hydrogen atom, halogen atom, C r Cs alkyl group, C^C* alkoxy 
group, nitro group, cyano group, tH-tetrazol-5-yl group or alkali metal salt thereof, -C0 2 R 7 group, -CON- 
R'R" group, -CONHS0 2 R 8 group, amino group, -NHSOjCFa group or-S0 3 H group, or a group selected 
from the following groups; 




wherein Y is cyano group, 1H-tetrazol-5-yl group or alkali metal salt thereof, -C02R 7 group, -CONR'R" 
group, -CONHSO2R 8 group, amino group, -NHSO2CF3 group or -S0 3 H group; 

R e is hydrogen atom, halogen atom, Ci-Ca alkyl group, -CF 3 group or -CF 2 CF 3 group; 

R 7 is hydrogen atom, alkali metal atom or Cj-Cs alkyl group; 

R' and R" are, independently, hydrogen atom or C^C S alkyl group, or R' and R" are taken together 
to form an alicyclic structure; 

R 8 is C r C 8 alkyl group, cycloalkyl group or aryl group; 

R 9 is C r Ca alkyl group, C r C 8 alkoxy group, cycloalkyl group, cycloalkoxy group, aryl group or ar- 
yloxy group; 

R 10 , R 11 and R 12 are, independently, hydrogen atom, halogen atom, C r C 8 alkyl group, C r C 6 alkoxy 
group, nitro group, cyano group, -C0 2 R 7 group or -CON R'R* group, 
with a diene compound represented by the general formula: 
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g!4 gIS 




C=0 



; — c=c N 



wherein R 13 R 14 , R 15 , R 18 , R 17 and R 18 are, independently, hydrogen atom, C r C^ alkyl group, C r C 8 fluoroa!kyl 
group, -C(R')(R")-ORi9 group, -(CHfrCOJRJ group, -(CH^CN group, KCH^^OJR' group, -(CryjCON- 
R'R" group or -(CH^Aryl group, wherein j is 0, 1 or 2, wherein R« and R« may be taken together to 
from -(CHJr group, wherein i is 1, 2 or 3, wherein Aryl is phenyl group, pyridyl group, pyrimidinyl, pyrida- 
zinyl group, furyl group, thenyl group, pyrazolinyi group, oxazolyl group, thiazolyl group, oxadiazolyl group 
or isoxazolyl group which may be substituted with halogen atom, C^-C 8 alkyl group, hydroxy group, C r 
C 8 alkoxy group, nitro group or cyano group; 

R 19 is hydrogen atom, or C r C 8 alkyl optionally substituted with hydroxy group or ether group, 
by pre-treating the imidazole derivative (chemical formula 18), with an oxidizing agent 

8. A pharmaceutical composition for preventing or treating hypertension, congestive heart failure, renal fail- 
ure, glaucoma or hyperuricemia which comprises as an active ingredient an imidazole derivative repre- 
sented by the general formula: 



wherein R' is hydrogen atom, C r Cs alkyl group, (VC^ alkoxy group, C r C 8 alkylthk) group, C r C 8 alky- 
lamino group, C r C 8 alkenyl group, C r C 8 alkynyl, -CF 3 group, aryl group or alkyl group; 
R is hydrogen atom, or a group selected from the following groups; 



wherein X 1 , X 2 and X 3 are, independently, hydrogen atom, halogen atom, CrCe alkyl group, C r C 8 alkoxy 
group, nitro group, cyano group, 1H-tetrazol-5-yl group or alkali metal salt thereof, -C0 2 R 7 group, -CON- 
R'R" group, -CONHS0 2 R 8 group, amino group, -NHS0 2 CF 3 group or -S0 3 H group, or a group selected 
from the following groups: 







0 0 



II II 
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wherein Y is cyano group, 1H-tetrazol-5-yl group or alkali metal salt thereof, -C0 2 R 7 group, -CONR'R" 
group, -CONHSO2R 8 group, amino group, -NHSO2CF3 group or-S0 3 H group; 

R 2 , R 3 , R 4 and R 6 are, independently, hydrogen atom or C^Ca alkyl group, or R 2 and R 3 , or R 4 and 
R 5 are taken together to form =0 bond; 

R fl is hydrogen atom, halogen atom, C r C 8 alkyl group, -CF 3 group or-CF 2 CF 3 group; 

R 7 is hydrogen atom, alkali metal atom or C r C 8 alkyl group; 

R' and R" are, independently, hydrogen atom or C r C 8 alkyl group, or R' and R" are taken together 
to form an alicyciic structure; 

R 8 is C r C 8 alkyl group, cycioalkyl group or aryi group; 

R 9 is C r Ca alkyl group, C r C 8 alkoxy group, cycioalkyl group, cycioalkoxy group, aryi group or ar- 
yloxy group; 

R 10 , R 11 and R 12 are, independently, hydrogen atom, halogen atom, C r Ce alkyl group, C r Cs alkoxy 
group, nitro group, cyano group, -C0 2 R 7 group or -CONR'R" group; 

-P- is A-B-C-D-, A-B=C-D or A=B-C=D; 
wherein A-B-C-D, A-B=C-D or A=B-C=D re presents, when A or D is not present, as B-C-D, BOD, B-C=D, 
A-B-C, A-B=C orA=&-C, 

-CH(R 13 )-CH(R1 4 )-CH(R 18 )-, 

-C(R«)=C(R1 4 )-C(R^8)-, 

-CH(R1 3 )-C(R 14 )=C(R1*)-, 

-CH(Ri 3 >CH(Ri 4 ).C(=0)- i 

.C(=0)-CH(R1 4 )-CH(R«>- or 

-CH(R1 3 )-C(=0)-CH(R1«>-, or 

represents, when A and D are present, as A-B-C-D-, A-B=C-D or A=B-C=D, 

-C(R 13 )(R 18 )-CH(R 14 )-CH(R 16 )-C(R 17 )(R 18 )-, 

-CtR^JtR^CtRi^qR^-CtR^tR 18 )-, 

-C{R^)=C{R^yCH{R^^=<^V^y t 

-C(=0)-CH(R 14 )-CH(R^ 8 >C(Ri 7 )(R 18 )-, 

-CtR^JtR^C^OJ-CHtR^VCtR^tR 18 )-, 

-C(R 13 )(R 16 )-CH(R 14 )-C(=0)-C(R 17 )(R 18 )- or 

wherein R 13 , R 14 , R 15 , R 18 , R 17 and R 18 are, independently, hydrogen atom, C r C 8 alkyl group, Ci-Csf luoroalkyt 
group, -C(R')(R")-OR 19 group, -(CH^COzR 7 group, -(CH^j-CN group, -{ChypC^OJR' group, -(CHJjCON- 
R'R" group or -(CHJr-Aryl group, wherein j is 0, 1 or 2, wherein R 18 and R 18 may be taken together to 
form -(CH^r group, wherein i is 1 , 2 or 3, wherein Aryi is phenyl group, pyridyl group, pyrimidinyl, pyrida- 
zinyi group, furyi group, thenyl group, pyrazolinyt group, oxazolyt group, thiazolyi group, oxadiazoiyt group 
or isoxazolyl group which may be substituted with halogen atom, C,-C 8 alkyl group, hydroxy group, C r 
C 8 alkoxy group, nitro group or cyano group; 

Ri« is hydrogen atom, orC^Cs alkyl group optionally substituted with hydroxy group or ether group, 
or a pharmacologically acceptable ester or salt thereof. 

A pharmaceutical composition for preventing or treating hypertension, congestive heart failure, renal fail- 
ure, glaucoma or hyperuricemia which comprises as an active ingredient an imidazole derivative repre- 
sented by the general formula: 
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wherein R 1 is hydrogen atom, C r C 8 alky! group, C r C 8 aikoxy group, C r C 8 alkylthio group, C r C 8 alky- 
lamino group, Ci-C 8 alkenyl group, alkynyi, -CF 3 group, aryl group or aralkyl group; 

Y is cyano group, t H-tetrazol-5-y! group or an alkali metal salt thereof, -CO2R7 group, -CONP'R" 
group -CONHS0 2 R a group, amino group, -NHSO2CF3 group or -SO3H group; 
R 7 is hydrogen atom, alkali metal atom or C^Cs alkyi group; 

R' and R are, independently, hydrogen atom orC,-C 8 alkyl group, or R' and R" are taken together 
to form an alicyclic structure; 

R 8 is Ct-Ca alkyl group, cycloalkyl group or aryl group; 

-P- is A-B-C-D-, A-B=C-D or A=B-C=0; 
wherein A-B-C-D, A-B=C-D or A=B-OD represents, when A or D is not present, as B-C-D, BOD, B-OD, 
A-B-C, A-B=C or A=B-C, 

-CH(R13)-CH(R^)-CH(R1«)-, 

-C(Ri3)=C(Ri*)-C(Ri«)- t 

-CH(R«)-C(R^)=C{R^6)-, 

-CH(R«)-CH(R^)-C(=0)-, 

-C(=0)-CH(R")-CH(R 1 *)- or 

-CH(R'3)-C(=0)-CH(R'fi)-, or 

represents, when A and D are present as A-B -C-D-, A-B=C-D or A=B-C=D, 
-C(R 13 )(R 1 »)-CH(R^)-CH(Ri5)-C(Ri7)(Ri8>. f 

^(R^JtRiej-CtRi^CKRisj-CtRiTXRi*)-, 

-C(R«)=C(R U )-CH(R 15 )=C(R17>., 

-C(=0)-CH(R^)-CH(R«)-C(Ri7)(Ri«)- > 

-C(R«)Rie)-C(=0)-CH(Ri5)-C(Ri7)(Ria)-, 

-C(R«)(Ri«)-CH(R M )-C<=0)-C(Ri7)(Ri«). or 

-C(Ri3)(Ri«)-CH(R 14 )-CH(R 1 5)-C<=0)-; 
wherein R 13 , R", R« Ri« R17 and Ri*are, independently, hydrogen atom, C r C 8 alkyl group, (VCsflu- 
oroalkyl group, -C(R')(R")-OR« group, -(CH^CO^ group, -(CHJj-CN group, -(CH2) r C(=0)R' group. 
-(CHJjCONR'R" group or -(CHJj-Aryl group, wherein j is 0, 1 or 2, wherein R 16 and R 1 « may be taken to- 
gether to form -(CH^r group, wherein i is 1 , 2 or 3, wherein Aryl is phenyl group, pyridyi group, pyrimidinyl, 
pyridazinyl group, furyl group, thenyl group, pyrazolinyl group, oxazolyl group, thiazolyl group, oxadiazolyl 
group or isoxazolyl group which may be substituted with halogen atom, C r C 8 alkyl group, hydroxy group, 
C r C 8 aikoxy group, nitro group or cyano group; 

R 19 is hydrogen atom, orC^Ce alkyl group optionally substituted with hydroxy group or ether group; 

k, I, m and n are, independently, 0 or 1 , or a pharmacologically acceptable ester or salt thereof, in 
an amount effective to treat or prevent said diseases. 

10. A pharmaceutical composition for preventing or treating hypertension, congestive heart failure, renal fail- 
ure, glaucoma or hyperuricemia which comprises as an active ingredient an imidazole derivative repre- 
sented by the general formula* 
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wherein Y is cyano group, 1H-tetrazol-5-yl group or alkali metal salt thereof, or-C0 2 R 7 group; 

R 2 , R 3 . R 4 and R 5 are, independently, hydrogen atom or Ci-C B alkyl group, or R 2 and R 3 , or R 4 and 
R 6 are taken together to form =0 bond; 

is single bond or double bond; 

R 13 and R 17 are, independently, hydrogen atom, C t -C B alkyl group, Ci-C 8 f luoroalkyl group, 
-C(R')(R")-ORi» group, -(CHJj-COaR* group, -(CHjJj-CN group, -(CH^qOJR' group, -(CH^CONR'R* 
group or -(Chyj-Aryl group, wherein j Is 0, 1 or 2, wherein Aryf is phenyl group, pyridyl group, pyrimidinyt, 
pyridazinyl group, furyl group, thenyl group, pyrazolinyl group, oxazolyl group, thiazolyl group, oxadiazolyt 
group or isoxazolyi group which may be substituted with halogen atom, Ct-C 8 alkyl group, hydroxy group, 
CrCs alkoxy group, nitro group or cyano group; 

R 7 is hydrogen atom, alkali metal atom or C^-Ce alkyl group; 

R' and R" are, independently, hydrogen atom or C r C 8 alkyl group, or R' and R" are taken together 
to form an alicyciic structure; 

R 19 is hydrogen atom, or C r C 8 alkyl group optionally substituted with hydroxy group or ether group, 
or a pharmacologically acceptable ester or salt thereof, in an amount effective to treat or prevent said 
diseases. 

11. A pharmaceutical composition for preventing or treating hypertension, congestive heart failure, renal fail- 
ure, glaucoma or hyperuricemia which comprises as an active ingredient an imidazole derivative repre- 
sented by the general formula: 




wherein Y is cyano group, 1 H-tetrazol-5-yl group or alkali metal salt thereof, or -C0 2 R 7 group; 

R 2 R 3 , R 4 and R 6 are, independently, hydrogen atom or d-C 8 alkyl group, or R 2 and R 3 , or R 4 and 
R* are taken together to form =0 bond; 

mm is single bond or double bond; 

is single bond, double bond ordiene bond; 

R 13 , R 14 R 16 and R 17 are, independently, hydrogen atom, C^Ce alkyl group, C^Cs fluoroalkyt group, 
-C(R')(R>OR« group, -(CHJj-COaR 7 group, -(Chyj-CN group, -(CHJj- C(=0)R'group, -(CHJjCONR'R" 
group or -(CH^j-Aryl group, wherein j is 0, 1 or 2, wherein Aryl is phenyl group, pyridyl group, pyrimidinyl, 
pyridazinyl group, furyl group, thenyl group, pyrazolinyl group, oxazolyl group, thiazolyl group, oxadiazolyt 
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group or isoxazolyl group which may be substituted with halogen atom, C r C 8 alkyl group, hydroxy group, 
C^Cg alkoxy group, nitro group or cyano group; 

R 7 is hydrogen atom, alkali metal atom orC r C 8 alkyl group; 

R' and R" are, independently, hydrogen atom or Ci-C 8 alkyl group, or R' and R" are taken together 
to form an alicyclic structure; 

R 19 is hydrogen atom, or C r C Q alkyl group optionally substituted with hydroxy group or ether group, 
or a pharmacologically acceptable ester or salt thereof, in an amount effective to treat or prevent said 
diseases. 

12. A pharmaceutical composition comprising 

(a) a compound of claim 1 , in an amount effective to partially or totally block the angiotensin II receptor; 
and 

b) a pharmaceutical^ acceptable carrier. 
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